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SECTION 1: | CARDIO-RESPIRATORY EMERGENCIES 


SECTION 11 CARDIAC ARREST 
ASSESSMENT 
H - "Hazards?" Ensure that the environment is safe, make it safe, or remove patient to where it is safe. 
H-"Hello?" Check for responsiveness by tapping and talking to the patient. Check for 
breathing and pulse. If responsive and/or breathing normally, treat illnesses or injuries as 
necessary. Get assistance if needed, and reassess patient continuously. H - "Help!" Tf patient is 
unresponsive and not breathing or having only occasional gasps, call 
for help and activate the Emergency Medical Services / Resuscitation Team. If no pulse, 
call for a Defibrillator/AED and start CPR, beginning with chest compressions. If a pulse 
is present but breathing is ineffective, give rescue breaths (once every 6 seconds). 
Reassess continuously. 


CARDIO-PULMONARY RESUSCITATION (CPR) 

No Pulse (or not sure): 

Briefly check for the presence or absence of a central pulse in a patient who is unresponsive and not 
breathing normally. If no definite pulse is felt within 10 seconds, or if uncertain, immediately start chest 
compressions while awaiting the defibrillator. 

Any unresponsive patient who is not breathing or having only occasional gasps requires immediate 
activation of the Emergency Medical Services (EMS) or local Resuscitation Team. Agonal respiration 
(gasping) can persist for several minutes after cardiac arrest, and should not delay the initiation of 
resuscitation. Similarly, seizure-like activity may be an early manifestation of cardiac arrest. Know your 
local EMS/Resuscitation Team telephone numbers! Ensure that healthcare professional assistance with 
defibrillation and/or advanced life support capabilities are activated, and that the exact location of the patient 
has been confirmed. 


Start Compressions: 

Place patient supine on a firm, flat surface. Position yourself directly above the patient and place the heel of 
both hands, one on top of the other, on the centre of the chest on the lower half of the sternum just above the 
xiphistemum. Keep your elbows straight and your shoulders directly above your hands. If the patient is on a 
bed or stretcher and cannot safely be moved, it is essential that you stand on a step or chair to ensure that 
you are positioned well above the patient. If the patient is lying on a mattress, place a cardiac arrest board 
under the patient’s chest, ensuring that you are able to kneel on the board alongside the patient’s shoulder. 
Compress sternum to a depth of at least Scm at a rate of 100 - 120 per minute (almost 2 compressions per 
second). Push hard and push fast, and allow complete chest recoil after each compression. Minimize 
interruptions. 

After 30 chest compressions, open the airway and give 2 rescue breaths. This can be done using a bag-valve- 
resuscitator, or face mask, or mouth-to-mouth using a protective barrier device. Provide supplemental 
oxygen if available. 

If for whatever reason ventilations cannot be given, perform continuous uninterrupted chest compressions 
until a suitable device becomes available. 


Breaths: 

To perform effective (chest rising) rescue breaths, open the airway by lifting the bony part of the chin with 
the fingers of one hand, while placing your other hand on the patient's forehead and tilting the head 
backwards (Head tilt - Chin lift Manoeuvre). This will lift the jaw and tongue off the posterior pharyngeal 
wall, opening the airway. Do not tilt the head backwards if a neck injury is suspected - instead place your 
fingers behind the jaw on each side and lift the jaw upwards while opening the mouth with your thumbs (Jaw 
- Thrust Manoeuvre). Quickly look inside the mouth and remove any vomitus or foreign matter if present. 
Remove dentures only if they cannot rapidly be managed into place. 

If a face mask is being used for ventilation, a tight seal around the mouth and nose is mandatory while 
keeping the airway open with the Jaw-Thrust Manoeuvre. If the correct size oropharyngeal and/or 
nasopharyngeal airway is available, this could be inserted. Ensure that the chest rises with each ventilation. 

If only a plastic mouth-to-mouth protective barrier device is available, place the device between the patient's 
teeth. Placing your hands under the plastic, lift the jaw upwards with one hand while keeping the nostrils 
closed using the other hand which is on the patient's forehead. Form a tight mouth-to-mouth seal over the 
device, and ensure that the chest rises with each breath given. 

If two rescuers are present, one rescuer compresses the chest, while the other rescuer gives 2 breaths after 
every 30 compressions. Pause for the ventilation unless the patient has an advanced airway in place (tracheal 
tube, laryngeal tube, laryngeal mask airway or Combitube/Easytube), in which case uninterrupted 
compressions are performed with an interposed ventilation given once every 6 seconds. 

Focus on high quality CPR: 

s Push hard (at least 5cm, but not more than 6cm) 

. Push fast (at least 100/min, but not more than 120/min) 

. Allow complete chest recoil after each compression 

a Minimize interruptions in compressions. Avoid interrupting CPR for more than 10 seconds if possible. 
* Avoid excessive ventilation 

. Rotate compressors every 2 minutes 


Defibrillation 

Ventricular fibrillation is the most common mechanism of sudden unexpected cardiac arrest in adults. The 
sooner the patient is defibrillated, the greater the chance of successful resuscitation. For each minute that 
defibrillation is delayed, shock success deteriorates by 7-1096 per minute. Send someone to fetch the nearest 
manual or automated external defibrillator (AED) immediately. Healthcare professionals are expected to be 
familiar with the emergency equipment at their disposal, and to formally check their defibrillator daily at the 
start of each shift. 

The moment the defibrillator arrives, lubricate paddles with defibrillator conduction gel or place specialized 
defibrillation pads onto the patient's chest while continuing CPR. Do NOT use sonar gel or KY jelly - they 
do not enhance conduction, and may bum the patient. 

Place one paddle to the right of the sternum just below the right clavicle, and the other paddle over the left 
lower ribs in the mid-axillary line. Look at the ECG tracing on the monitor to assess the rhythm. Use 
"Quick-look paddle mode" if ECG electrodes are not yet connected. 

If Ventricular Fibrillation (VF) or pulseless Ventricular Tachycardia (VT) is present, administer one 
unsynchronized DC shock (i.e. ensure that "sync" button is switched OFF) and immediately resume CPR 
starting with chest compressions, for 2 minutes. With a monophasic defibrillator, use 360 Joules. With 
biphasic defibrillators, use 120-360 Joules according to the specific manufacturer's recommendations. If 
unknown, then use the maximum available energy setting. NB: Do NOT check the rhythm or pulse directly 
after a shock - You need to perfuse the heart with 2 minutes of CPR before reassessing the rhythm. 


Connect ECG electrodes while continuing high-quality CPR and actively looking for and 
correcting contributing causes (6 H’s and 6 T's). Analyze the rhythm after every 2 minutes of CPR: 


If VE/VT persists, defibrillate followed immediately by another 2 minutes of goodquality 
uninterrupted CPR. 
If asystole (a flat-line) is present, continue high-quality uninterrupted CPR whilechecking 


that the electrode disc contact is optimal and that all cable connections are firmly in place. Increase the 
gain (ECG size) on the monitor screen, and scan through all views (leads I, IT, HI) to ensure that you 
are not misinterpreting fine VF or artifact (A simple memory aid - a *Tlat- line Protocol" - can be 
memorized by remembering the letters *E-C-G" - check “Electrodes - Connections - Gain" on all 3 
leads!). 

If an organized rhythm (Pulseless Electrical Activity) appears on the monitor, do NOT stop 
chest compressions until the end of the 2 minute cycle (unless the patient has started moving/breathing 
adequately or the exhaled pC02 or arterial pressures indicate a return of pulse), then feel for a central 
pulse for up to 10 seconds. If a definite pulse is present, continue with post-resuscitation care. If no 
definite pulse is felt, recommence high quality CPR and reanalyze the rhythm every 2 minutes. 


ADVANCED LIFE SUPPORT 
While minimizing interruptions to chest compressions: 


(i) 
(i) 
(iii) 
(iv) 
(vy) 
(vi) 
@ 


(i) 


Consider advanced airway 

Continuous chest compressions after advanced airway in place 

Consider capnography and arterial monitoring 

Obtain intravenous/intraosseous access 

Consider vasopressors and antiarrhythmics 

Correct contributory causes 

Consider Advanced Airway 

Intubate the trachea only if competent to do so and all the equipment is ready and in good working 
order. Insertion of a Laryngeal Mask Airway (LMA) Laryngeal Tube or Combitube / Easy tube is 
perfectly acceptable as an alternative to tracheal intubation. Continue CPR whilst preparing airway 
equipment. 

When intubation equipment is ready and the laryngoscope and tracheal tube is in the patient's mouth, 
only then cease chest compressions temporarily to insert the tube through the vocal cords. Once the 
tube has visibly passed through the cords, immediately recommence chest compressions (If more than 
one attempt is required, perform adequate CPR between attempts. Do not take more than a few 
seconds per attempt). 

Inflate the tracheal tube cuff with 5ml of air initially, check tube placement with an Oesophageal 
Detector Device (ODD) if available, then listen for breath sounds bilaterally, listen for absence of 
epigastric sounds, look for visible chest rise and look for humidification of the tracheal tube. Attach an 
end-tidal C02 device (colorimetric, digital or preferably waveform capnography) if available to 
confirm tracheal placement of the tube. Secure tube in place and reconfirm tube placement again. 
Maintain cuff pressure at <30 cmH20. If no cuff pressure monitor is available, listen carefully at the 
patient's mouth for the presence of an air leak whilst ventilating the patient. If necessary, deflate the 
cuff until an air leak is just heard, then inflate cuff using 1ml at a time just until the air leak ceases. 
Minimize interruptions in chest compressions during this confirmation procedure. 

Continuous Chest Compressions after Advanced Airway in Place 

Once an advanced airway device (tracheal tube, LMA or Combitube / Easytube) has been successfully 
inserted, continuous uninterrupted compressions are performed, with an interposed ventilation given 
once every 6 seconds. Do NOT hyperventilate! 


(iii) 


(iv) 


(v) 


(vi) 


Consider Capnography and Arterial Monitoring 

Quantitative waveform capnography is regarded as the gold standard for confirming initial and 

continued correct tube placement during resuscitation. Inadvertent and unrecognized displacement of 

the tracheal tube into the oesophagus is universally fatal. 

Waveform capnography is also particularly useful for assessing the quality of CPR performance. A 

PerC0 level of < lOmmHg suggests poor quality chest compressions, and a sudden rise of PerC0, > 

40mmHg suggests a possible return of spontaneous circulation. Every effort should be made to 

ensure that waveform capnography is available at all intubation and resuscitation attempts. 
Obtain Intravenous / Intraosseous Access 

Insertion of an intravenous line, if not already in place, should be attempted while chest compressions 

are continuing. If intravenous access is not readily obtainable, immediate intraosseous access is 

recommended for both children and adults. Bone marrow aspirate needles and numerous commercial 
intraosseous devices are readily available, allowing intravascular access to be obtained within seconds. 

Tracheal administration of drugs is no longer recommended. 

Consider Vasopressors and Antiarrhythmics 

d Adrenaline (Epinephrine) - indicated in cardiac arrest not responding to initial resuscitation or 
defibrillation. Give Img (1 ml of 1:1000 solution, diluted with 9 ml sterile water or saline) IV/IO 
followed by a 20ml sterile water/saline flush after the 2nd shock (if the rhythm is VF/VT), or as 
soon as intravascular access is obtained (if the rhythm is PEA/asystole). Repeat adrenaline Img 
IV every 3-5 minutes of CPR if cardiac arrest persists. Elevate the limb for at least 10 seconds 
after each drug administration. 

2 Amiodarone - 300mg IV/IO (diluted to 20ml with 5% D/W) is given after the first dose of 
Adrenaline (i.e after the 3rd shock) if VF/VT persists. One additional bolus of 150mg may be 
given after 3-5 minutes if VF/VT still present. After return of spontaneous circulation, a loading 
infusion of 360mg may be administered over 6 hours at a rate of 1 mg/minute. Thereafter, a 
maintenance infusion of 540 mg is administered over 18 hours at a rate of 0,5mg/minute. 
(Maximum total dose - 2,2g/24hrs). 

E Lignocaine - 1,5mg/kg IV/IO initially, followed by 0,5mg/kg if necessary (Maximum total dose 
- 3mg/kg). Lignocaine may be given as an alternative to Amiodarone, particularly if 
Amiodarone is not available. 

$ Magnesium - | - 2g IV/IO (diluted to 10ml with 5% D/W or N/S) is given slowly if Torsades de 
Pointes or hypomagnesaemia is suspected (e.g alcoholic/malnourished), or if the ventricular 
arrhythmia is due to digitalis toxicity. 

Correct Contributory Causes 
An aggressive search for reversible or contributory causes of the cardiac arrest must be performed 
during and after successful resuscitation. These can be conveniently memorized as 6 *H"s and 6 “T”s: 


Hypoxia Tension pneumothorax 
Hypovolaemia Tamponade (Cardiac) 
Hypothermia Toxins and drug overdoses 
Hydrogen ion excess (Acidosis) Trauma 

Hypo- / Hyperkalaemia Thrombosis (Coronary) 
Hypo- / Hyperglycaemia Thrombosis (Pulmonary) 
NB: 


. Dilated pupils may be due to drugs (e.g adrenaline, atropine, antihistamines, tricyclic 
antidepressants, stimulant abuse, etc), hypothermia, snakebite etc, and therefore does NOT 
necessarily indicate irreversible brain damage. 


Atropine - Administer 0,5 - Img IV/IO every 3-5 minutes (up to a total of 3mg) only if a vagal- 
induced bradycardia is present (Much higher doses may be required for organophosphate 
poisoning). 

Bicarbonate - Administer 1 ml/kg of 8,5% solution slowly IV/IO only if severe hyper- 
kalaemia, drug overdosage (tricyclic antidepressants / aspirin / cocaine), or if severe metabolic 
acidosis is present. Ensure that the patient is intubated prior to sodium bicarbonate 
administration. Do NOT mix with calcium-containing solutions (e.g Ringers Lactate). 

Calcium Chloride - Administer 10ml of 1096 solution slowly IV/IO only with severe 
hyperkalaemia or beta blocker or calcium channel blocker overdose. Do NOT mix with sodium 
bicarbonate or Balsol. 

Dextrose - Administer 50ml of 5096 dextrose solution IV/IO slowly only if severe hypo- 
glycaemia or hyperkalaemia present. 

Insulin - Administer 10 units IV/IO soluble insulin for severe hyperkalaemia (once the 50ml 
dextrose has been given). 

Potassium - If serum potassium levels are low, replace potassium by slowly infusing 20ml 
(40mEq) KC1 over 1 hour. Rapid potassium replacement is lethal! 


IMMEDIATE POST-CARDIAC ARREST MONITORING AND SUPPORT 
A - Airway Management: 


. Maintain and support an open airway. 
. Intubate if required. 
d Use capnography when available. 


B - Breathing Support: 


s Optimize oxygenation and ventilation. Recheck position of airway adjuncts, take arterial blood 
gas and ensure correction of hypoxia and hypercarbia. 

. If patient does not have adequate spontaneous breathing, intubate and ventilate at 10 
breaths/minute initially, titrating PETCO2 to a target of 35 - 45 mmHg. 

: Maintain oxygen saturation at 94 - 98% (but not 100%). Consider chest X-ray. 

. Apply protective lung ventilation when appropriate (Suggested initial ventilation tidal 
volume of 6ml/kg and PEEP of > 5 cmH20. Target a pH of > 7,2) 

C - Circulatory Control: 

. Ensure adequate perfusion. Correct hypovolaemia and consider inotropic support if hypotensive 
(e.g. start Adrenaline 0,05 ug/kg/min and titrate to effect). Initially target a systolic BP of > 90 
mmHg (MAP of > 65 mmHg). 


. Monitor HR, BP, capillary refill, urine output and lactate levels 
D - Differential Diagnosis: 
: Correct any evident underlying contributory causes (H's and T's) and pre-existing pre 


arrest medical conditions wherever possible. 


E - Evaluation: 
7 Obtain a 12-lead ECG tracing (including a right-sided ECG). 


. Coronary angiography if the arrest of suspected cardiac origin. Consider early reperfu 
sion strategies if evidence of ischaemia (especially STEMI or LBBB). 
. Continuous ECG and haemodynamic monitoring (vital signs, Sp02, end-tidal C02, blood 


glucose, electrolytes, temperature). 
. Insert nasogastric and urinary catheters if appropriate. 
F - *Freezing" (Targeted Temperature Management) if patient is unresponsive: 


g Use established cooling startegies and existing protocols for patients with return of spontaneous 
circulation who remain comatosed (especially if post-VF/VT). 

: Maintain a constant targeted temperature between 32 - 36°C for at least 24 hours. 

7 Monitor glucose, electrolytes (especially K, Ca, Mg, P04) and haemodynamic status. 

. Rewarm at 0,25 °C per hour. Avoid rebound hyperthermia (Temp > 37,5?C). 
G - Glucose Control: 

. Maintain blood glucose levels at 8-10 mmol/1 

. Avoid hypoglycaemia 
H - Head / Neuro Evaluation: 

. Treat seizures aggressively. Consider EEG monitoring. 

e Consider brain imaging 

. Delay prognostication for at least 72 hours post normothermia 
Consult relevant specialist colleagues for further post-resuscitation critical care management. Whenever 
appropriate, arrange transfer of the patient to a specialist unit by appropriate mode of transfer. 
Contact, communicate with and update regularly patient's family or guardians throughout the resuscitation 
process wherever possible. Consider post-resuscitation debriefing for family and resuscitating personnel as 
soon as possible. 
The accompanying Advanced Cardiac Arrest Algorithm and Post Cardiac Arrest Care Algorithm, based 
on the recommendations of the International Liaison Committee on Resuscitation (ILCOR), provides a 
complementary approach. 


RESUSCITATION COUNCIL RESUSCITATION COUNCIL 
OF SOUTHERN AFRICA NI 


ENS um ADVANCED CARDIAC ARREST 
ALGORITHM Adult and Paediatric y EY 


2015 


Hazards? 


Ensure 


Has puise but no 
effective breathing 


* Give rescue breaths 


Has pulse 
and breathing 


+ Place in recovery 
position 


* Adult: every 6 seconds 
* Child: every 5 seconds 
* Infant: every 4 seconds 


* Check for continued 
breathing 
* Reassess continuously 


* No Pulse or not sure 
* Pulse rate «60 in 


children and infants * Reassess continuously 


Start Compressions High Quality CPR: ` 
* Compression rate 100 — 120 per minute 

* Avoid excessive ventilation; 

Push hard / Ensure full chest recoil / 1 breath every 6 seconds if advanced airway 

* Rotate compressors every 2 minutes 

Minimize interruptions * Consider capnography and arterial monitoring E 


Compress the chest fast (almost 2 per second) 


Breaths rarebo X /‘Aavanced Considerations: = 
M * Correct contributory causes 
_ Attempt 2 breaths at 1 breath/second perform breaths, ZO IVIIO Seea MARE ABI G 
(with O, if available) after every 30 compressions do continuous + Give high levels of FO, ad sir 
À compressions advanced airway if required 


i :2 | Children/ 2 (2+ yay until * Continuous chest compressions 
Adult ratio 30:2 | Children/Infants 30:2 (2-rescuer 15:2) squint 1 after advanced airway in place 


j| * Consider Adrenaline and 


Continue until AED / Defib arrives Bali; NN antiarrhythmics: 
* Adrenaline 1mg every 3 - 5 min 
Attach AED / Defib immediately (poumon edd followed by 
150mg (5mg/kg in paed) 
or if not avallable 
ANALYSE Lignocaine 1.5mg/kg initial, 
RHYTHM followed by 0.5mg/kg (max 3mgfig)/ 
Shock Advised No Shock Advised f Contributory Causes: N 
(VFAT) (PEA/Asystole) *Hypoxa — 
* Hypovolaemia 
ro ate * Hypothermia 
Give" Shack “lf Signs of life present i . Hydrogen ion (Acidosis) 
monitor and provide posi + Hypo- / Hyperkalaemia 
Monophasic — 360J ROSC care . HyDoglyceomia 
Biphasic — 120-360J ; * Tension Pneumothorax 
Paediatric — 4J/kg * If absent - continue CPR + Tamponade (Cardiac) 
* Toxins 
Immediately resume CPR Immediately resume CPR * Trauma 

starting with compressions. starting with compressions. g Thrombosis (Coronary) 

Continue for 2 minutes Continue for 2 minutes * Thrombosis (Pulmonary) E. 


1) VA ECMO might be considered in appropriate centres when available; 


fi Additional considerations: | 
2) Ultrasound can be considered as a diagnostic and procedural tool where training and resources exist. 


www resuscitationcouncil.co.za 
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RESUSCITATION COUNCIL RESUSCITATION COUNCIL: 


OF SOUTHERN AFRICA WIN POST CARDIAC ARREST CARE OF SOUTHERN AFRICA IIl 


(Return of Spontaneous Circulation) 


Airway Management 
* Open and maintain 
+ Intubate if required 
* Use capnography when available 


B z 
Breathing Support Suggested Initial Ventilation 


* If required ventilate every 6 seconds ^ A 
* Tidal Vol of 6 ml/kg (ideal weight) 
2 * OUS , E at 94 - 9, 
Target normoxia: oxygen saturation at 94-98% MI PEEP of 2 5 cmH;O 


* Target normocarbia (CO,35 - 45 mmH z 
* Apply protective lung ventilation when appropriate Target pH of > 7.20) 


C 


Circulatory Control 
Maintain and monitor perfusion 
* Initially target SBP » 90 mmHg (MAP » 65 mmHg) 
* Urine output Inotrope Administration 
* Lactate levels Start Adrenaline at 
0.05ug/kg/min and titrate to 
Advanced monitoring effect 
* Monitor HR. BP, capillary refill 
* Consider appropriate fluid administration 
* Consider inotrope infusion 


Differential Diagnosis 
Search for contributory causes 
Hypoxia* * Tension pneumothorax 
Hypovolaemia * * Tamponade 
Hypo/hyperkalaemia * * Thrombosis (coronary) 
Hydrogen ion imbalance (Acidosis)* * Thrombosis (pulmonary) 
Hypoglycaemia * * Toxins and drugs 
Hypothermia + * Trauma 


Evaluation 
* 12 lead ECG (including right-sided ECG) 

* Coronary angiography if arrest of suspected cardiac origin 
* Early Reperfusion if indicated (especially STEMI or LBBB) 
* Continuous ECG monitoring 
* Haemodynamic monitoring 


* Appropriate Laboratory investigations RESPONSIVE 


F i 1 Glucose Control 
Freezing’ (Targeted Temperature Management) * Maintain blood glucose at 


Using established cooling strategies and existing protocols 4 ! 
x 5 A40 $ j 8 - 10 mmol/l 
* Maintain a constant targeted T^ between 32 - 36 C for > 24 hours + Avoid hypoglycaemia 
* Monitor glucose. electrolytes (especially K. Ca. Mg, Poa) YRS LE emis 
and Haemodynamic status 


* Rewarm at 0.25 C per hour H 
+ Avoid rebound hyperthermia (T^ > 37.5°C) Head / Neuro Evaluation 
* Treat seizures aggressively 
* Consider EEG monitoring 
* Consider brain imaging 
* Delay prognostication for at 
least 72 hours post normothermia 


www.resuscitationcouncil.co.za 
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SECTION 12 ACUTE LARYNGEAL OR TRACHEAL OBSTRUCTION 


SIGNS AND SYMPTOMS 
(1) Stridor 
(2) Dyspnoea 
(3) Restlessness 
(4) Vigorous use of accessory muscles of respiration 
(5) Marked distension and emptying of jugular veins with expiration and inspiration respectively. 
(6)  Intercostal recession 
(7) Cyanosis 
(8) Collapse 
CAUSES 
(1) Epiglottitis, laryngo-tracheo-bronchitis (more common in infants and children). 
(2) Foreign body (e.g. food, sweets, beads etc). 
(3) Laryngeal oedema, anaphylaxis. 
(4) Unconscious / weak patients - tongue or secretions or aspiration. 
(5) Blocked tracheal tube - due to kinking or blood clot or encrusted sputum. 
(6) Trauma. 
TREATMENT OF FOREIGN BODY AIRWAY OBSTRUCTION 
(i) Patient Conscious 

d Encourage patient to cough if possible, and watch for improvement or deterioration. 

. If patient unable to cough, talk or breathe, administer up to 5 abdominal thrusts 

(Heimlich Manoeuvre) - stand behind the patient and wrap your arms around patient's 
waist, placing your fist (one hand on top of the other) in the midline just above the 


patient's navel, and administer a series of up to 5 quick inward and upward thrusts (Can be self- 
administered if you happen to be the victim!) 


. If the 5 abdominal thrusts are unsuccessful, lean patient forward and administer up to 5 back 
slaps. 
. Repeal abdominal thrusts and back slaps until object dislodged or patient becomes unconscious. 
(ii) Patient Grossly Obese or Advanced Pregnancy 
$ Place your arms around patient’s chest under the armpits, forming a fist over the mid- sternum, 
and apply up to 5 quick backward-directed chest thrusts. 
. If unsuccessful, attempt up to 5 back slaps. Repeat chest thrusts and back slaps until object 
dislodged or patient becomes unconscious. 
(ii) ^ Patient Unconscious 
. Immediately call for assistance and place patient supine. Open the airway (head tilt- chin lift) 
and look for any visible object in the mouth. 
. If visible, carefully remove object under direct visualization using a Magills forceps (if 


available) or a Finger Sweep; grab patient's tongue and jaw upwards with the thumb and fingers 
of one hand while inserting the index finger of your other hand inside along the patient's cheek 
down to the base of the tongue and remove the foreign body with a hooking action (Be very 
careful not to push it further down!). 

. Assess if the patient is breathing. If not breathing, start CPR by giving 2 breaths after every 30 
chest compressions. 


i Open the airway and look for any visible foreign material after every 30 compressions. Repeat 
the sequence of 2 breaths and 30 compressions until patient responds or assistance arrives. 
. If equipment available, perform direct laryngoscopy and tracheal intubation or emergency 


needle or surgical cricothyroidotomy if necessary. 


The accompanying Choking Algorithm and Advanced Airway Management Algorithm provides 
a complementary approach. 
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RESUSCITATION COUNCIL 
OF SOUTHERN AFRICA INIMI 


RESUSCITATION COUNCIL 
OF SOUTHERN AFRICA INI 


CHOKING ALGORITHM } E 


ENCOURAGE COUGHING 
Watch for improvement or deterioration 


Adult/Child 
Up to 5 abdominal 
thrusts and if 


EMERGENCY NUMBERS 


Infant 


i sti Up to 5 back slaps 
ineffective up to . 
IV p and up to 5 chest Locali oar 


5 back slap i 

bd thrusts if necessary $:112 
Pregnant/Obese B: 10177 
Up to 5 chest thrusts 


UNCONSCIOUS VICTIM 


CALL FOR ASSISTANCE 


Open Airway 
Look for and remove any visible foreign material 


Place in recovery position BREATHING 
Check for continued adequate breathing 
Reassess continuously 


CHECK FOR 
BREATHING?, 


NOT BREATHING 


Child with 2 Rescuers 
* 15 Compressions 
* Look inside the mouth and 


Single Rescuer 
* 30 Chest Compressions 
* Look inside the mouth and remove any foreign object 
* Attempt 2 Breaths 


remove any foreign object 
* Attempt 2 Breaths 


Repeat until help arrives or breathing resumes J 


www.resuscitationcouncil.co.za 
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Advanced Airway Management 


Algorithm 
(Adult and Child) 


Apnoeic Patient 
or 
Unprotected Airway 


Ensure Anatomic Alignment 
(Beware of Cervical Spine Injury) 
Apply Cricoid Pressure 
Ensure Initial Oxygenation 


Secure Airway 
(Depending on Skill and 
Equipment Available) 


Tracheal Intubation 


Failure to secure 
Airway and adequate 
ventilation 


Return to Basic Airway Technique 
Unable to 
ventilate? 


aa Consider Surgical Airway hae 
Needle Cricothyroidotomy Surgical Cricothyroidotomy 
HEREDES VENTILATE p E 


r--- 


Laryngeal Mask Airway 
(alternative) 


Combitube/Laryngeal Tube 
(alternative) 


r---- 
b æm m 
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SECTION 13 NEAR DROWNING 


PRE-HOSPITAL MANAGEMENT 


1. Get to victim as quickly and safely as possible (preferably with some flotation device). 

2. Start rescue breathing (mouth-to-mouth / mouth-to-nose / mouth-to-snorkel) as you get to the victim in 
the water or as soon as this can safely be done. 

3. If neck injury suspected, keep head neutral (neither flexed nor extended), float victim supine onto a 
horizontal back support before removing from the water if possible, and open the airway using the 
jaw-thrust or chin lift manoeuvre without head tilt. 

4. DO NOT try to remove water from the lungs. Just suction or wipe mouth clear as necessary by 
wrapping a handkerchief or cloth around your fingers, or rolling the victim onto his/her side, and 
continue rescue breathing. (Often very little water actually gets into the lungs). 

5. Start chest compressions once the victim is horizontal on a firm, flat surface and pulse is found to be 
absent. 

6. High risk of aspiration pneumonitis during CPR because of the large volumes of water swallowed 
during near drowning. Therefore, all victims require immediate transfer and admission to hospital, no 
matter how quickly the victim responded to CPR. 

7. Give oxygen and monitor continuously en route to hospital. Pat victim dry (do not rub). 

NB: Successful resuscitations with complete recovery can occur even after prolonged cold water 
submersion and fixed dilated pupils. Therefore start CPR regardless of how long victim has been 
submerged, and continue uninterruptedly while rewarming the victim. Do not stop CPR until patient 
is normothermic (> 35°C) with no evidence of brain function (Brain function tests are unreliable in 
hypothermic patients). 

HOSPITAL MANAGEMENT 

1. Continue CPR if necessary. 

2.  Intubate if indicated. 

3. Check blood gases and chest X-ray and watch out for the development of pulmonary oedema post- 
resuscitation. Ventilate with CPAP or PEEP post-resuscitation if necessary. 

4. Passa nasogastric tube and aspirate gastric contents. 

Monitor BP, ECG, temperature, urine output and serum electrolytes (insert CVP line and give fluids / 
inotropes if necessary). 

6. Rewarm victim. 

7. Give antibiotics if indicated. 

8. Steroids are of no proven value (and may be detrimental). 

9. Sodium bicarbonate is not usually indicated, as metabolic acidosis will improve with re warming and 


improved circulation. 


COMPLICATIONS OF NEAR DROWNING 


TUUM Patent 


NB: 


Pulmonary - aspiration / pulmonary oedema (early or delayed onset). 

Cardiac - arrhythmias / hypotension / myocardial depression. 

CNS - hypoxic brain damage / convulsions 

Renal - renal failure. 

Metabolic - acidosis / electrolyte abnormalities. 

GIT - gastric distension / foul diarrhoea. 

Haematological - haemolysis / DIC. 
Always ask "Why did the drowning occur?" The victim may have lost consciousness for some 
or other reason (e.g. epilepsy, alcohol, drug overdose, spinal injury, acute myocardial infarction etc) - 
manage appropriately. 
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SECTION 7.4 ACUTE CORONARY SYNDROMES 


Acute coronary syndromes are divided into: 


(A) 
(B) 
(C) 
(A) 


UNSTABLE ANGINA 

NSTEMI - Non-ST-Elevation Myocardial Infarction. 

STEMI - ST-Elevation Myocardial Infarction (classical Myocardial Infarction). 

UNSTABLE ANGINA 

Angina which occurs at rest or that is increasing in frequency and/or severity. 

Troponin testing is negative. 

NON ST-ELEVATION MYOCARDIAL INFARCTION 

DEFINITION 

Angina that is associated with typical rise/fall of cardiac biomarkers and ST- segment depression 
or T-wave inversion. 

MANAGEMENT PLAN 

Admit patient, preferably to a high care unit or Coronary Care Unit. 

Take bloods for cardiac markers and Troponin T or I (has prognostic value). 

Treat aggravating factors (eg. uncontrolled hypertension, cardiac failure, arrhythmias, infection, 
anaemia). 


Risk Stratify the Patient 

TIMI Risk Score (each risk factor scores 1 point) 

1. Age > 65 years 

2.  » 3 coronary artery risk factors 

3. Known coronary artery stenosis > 50% 

4. Aspirin use in the last 7 days 

5. Elevated cardiac biomarkers 

6. Severe angina (> 2 episodes in < 24 hours) 

7. ST-depression or elevation > 0,5mm 

(0 - 2 = Low Risk 3 - 4 = Medium Risk 5 - 7 = High Risk) 

Drug Management 

l. Aspirin: 300mg stat (chewed) and then 150mg daily (unless allergic to aspirin). Do not use 
enteric-coated aspirins. Use with caution in patients with asthma or bleeding disorders 

2. Clopidogrel: 300 - 600mg stat orally and then 75mg daily. 

Alternatives are Prasugrel or Ticagrelor 

3. Anticoagulation: Either unfractionated heparin IV (keep PTT 2x normal) or low molecular 
weight heparin subcutaneously (Enoxaparin 1 mg/kg b.d.). Anticoagulate for at least 48 hours. 

4. Beta blockers: If no contraindication is present. 

5. Statins: High dose statin therapy should be started as soon as possible (e.g. Atorvostatin 80 mg 
daily). 

6. Nitrates: For pain control. Use with extreme caution if there is hypotension or hypo- volaemia 
(or sexual enhancement drug usage such as sildenafil (Viagra) etc), or if the patient has 
bradycardia (<50/minute) or tachycardia (> 110/minute). 

7. Morphine: Must be used with caution in patients with NSTEMI (as it has been associated with 
increased mortality in some cases) 

8 Aim to stabilize patient. If chest pain settles and patient low risk, plan for an exercise ECG in 2-4 
weeks. 

9 If patient unstable (ongoing chest pain, cardiac failure) refer urgently (within 24 hours) for 


coronary angiography and subsequent revascularization. 
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3. NOTE: 


(C) 
1. 


Early aspirin reduces mortality significantly. 

Beta blockers in unstable angina reduces acute myocardial infarction by 13%. 

Heparin decreases acute myocardial infarction by 8-15%. 

Calcium antagonists in unstable angina are controversial and are used mainly for coro 
nary spasm. 


ST-ELEVATON MYOCARDIAL INFARCTION (CLASSICAL MI) 


CONFIRM DIAGNOSIS 
Typical history 
Clinically: Distant heart sounds, S3 gallop, atypical precordial impulse, appearance or 
accentuation of murmurs with chest pain. 
ECG changes (12 - lead ECG, or preferably 16-lead ECG including VAR) 
Elevated cardiac bio markers 
EXCLUDE OTHER LIFE-THREATENING CAUSES OF CHEST PAIN 
Pericarditis / Cardiac tamponade 
Dissecting aortic aneurysm 
Pulmonary embolus 
Tension pneumothorax 
RISK STRATIFY THE PATIENT 


TIMI Risk Score 

Age >75 years 

Age 65 -74 

Diabetes Mellitus or Hypertension or Angina 
SBP «100 mmHg 

HR > 100/min 

Killip Class II to IV 

Weight > 67 kg 

Anterior STEMI or LBBB 

Time to reperfusion > 4 hours 

(0 - 2 = Low Risk 3 - 4 = Medium Risk 5 - 7 = High risk) 
MANAGEMENT Admit to 

ICU for monitoring 


a. 
(i) 
(ii) 
(ii) 
(iv) 
b. 


(i) 


(ii) 


General measures 

Bed rest in semi-Fowler’s position (unless hypotensive or comatose) 

Oxygen via nasal cannula or mask to keep sats at 94-99% (but not 100%). 

Establish IV line (200ml N/S). 

Continuous ECG monitoring and monitoring of vital signs. 

Measures to limit myocardial infarct size and decrease mortality 

Aspirin: Single most cost-effective therapy for MI. It decreases mortality significantly. Give 
300mg to chew immediately to facilitate rapid absorption, followed by 150mg (unless allergic 
to aspirin). Do not use enteric-coated aspirins. Use with caution in patients with asthma or 
bleeding disorders 


Clopidogrel: 300 - 600mg stat orally and then 75mg daily. 
Alternatives are Prasugrel or Ticagrelor 


(ii) 


(iv) 


(i) 


(i) 


(ii) 


Statins: High dose statin therapy, started as soon as possible, has been shown to be beneficial 
(e.g. Atorvostatin 80 mg). 

R Blockers: Should be initiated within the first 24 hours after the onset of symptoms for all 
patients without contraindications such as heart failure, low output state, increased risk of 
cardiogenic shock, heart block, asthma or significant COPD. Avoid IV 6 blockers early after 
infarction. 

ACE Inhibitors: Early use of ACE Inhibitors, within 24 hours of infarction, is beneficial in 
decreasing mortality especially in large infarcts. Administer only once the patient is 
haemodynamically stable. 

Calcium Antagonists: To date there is no evidence to support the routine use of calcium 
antagonists in the acute phase of myocardial infarction. 
Measures to control cardiac pain 
Nitrates: Contraindicated if hypotension (SBP « 90mmHg or > 30mmHg below baseline) is 
present. Ensure patient has not had phosphodiesterase inhibitors such as sildenafil (Viagra) or 
vardenafil (Levitra) within 24 hours, or tadenafil (Cialis) within 48 hours. Contra-indicated in 
RV infarction or if the patient has bradycardia (<50/minute) or tachycardia (>110/minute). 
Sublingual - 0,5mg tablet or 0,4mg spray at 5 minute intervals if necessary, up to a maximum of 
3 doses. Check blood pressure and heart rate before each dose. Do not shake the spray, and 
ensure that the patient holds his/her breath briefly while administering the spray. 

IV infusion: Start at lOug/min and titrate to effect, increasing by lOug/min every 3-5 minutes if 
necessary. Aim to decrease systolic BP by no more than 10% (if normoten- sive) or 30% (if 
hypertensive). SBP must not go below 90 mmHg. (Maximum ceiling dose - 200ug/min). 
Morphine: If pain persists after nitrate administration and patient not hypotensive or 
hypovolaemic. Prepare by diluting 15mg with 14ml of water. Administer 2 - 4mg slowly IV at 
5 - 15 minute intervals, just until pain relief is obtained or side effects (hypotension, nausea, 
vomiting, respiratory depression) appear. Use morphine with extreme caution in RV infarction. 
Reperfusion Measures 

Primary Percutaneous Coronary Intervention (PCI): First choice. Has a small but significant 
mortality benefit as compared with fibrinolytic therapy. Benefit is seen particularly in patients 
undergoing primary PCI within 120 minutes of first medical contact 

in centres which are highly experienced with these procedures. 

Fibrinolytic Therapy: Fibrinolytic agents have shown a significant reduction in mortality and 
should be used in all eligible patients who are not able to undergo timely PCI. Fibrinolysis is of 
most benefit if given within 6 hours, but may still be beneficial up to 12 hours after onset of 
chest pain. . In many developing countries, including South Africa, timely PCI is not possible 
in majority of cases and thus early fibrinolysis should be the preferred first choice of therapy 
for these patients 

Patients who are shocked: Start inotropic support with dobutamine and immediate transfer to 
cardiac cath lab for coronary angiography / revascularization and haemody- namic support with 
intra-aortic balloon counterpulsation. 


PROPHYLACTIC ANTI-ARRHYTHMICS 

Lignocaine has been shown to decrease the incidence of ventricular fibrillation in some studies, 
however, none of the prophylactic anti-arrhythmic drugs have reduced mortality. Thus anti- 
arrhythmic drugs should ideally only be given for haemodynamic compromising arrhythmias. 
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5. 


PROTOCOL FOR FIBRINOLYTIC ADMINISTRATION 
(i) Absolute Contraindications 
Previous intracranial haemorrhage or stroke of unknown origin at any time 


Ischaemic stroke within last 6 months 

Cerebral vascular lesion (e.g. AV malformation) 

Intracranial malignancy 

Recent major trauma/surgery/head injury < 3 weeks 
Gastrointestinal bleeding within past month 

Dissecting aortic aneurysm 

Active bleeding or bleeding diathesis (excluding menstruation) 


Non-compressible punctures in past 24 hours (e.g. liver biopsy, lumbar punctures) 
(ii) Relative Contraindications 


Chronic severe poorly controlled hypertension 

Refractory hypertension (SBP >180 mmHg or DBP >110 mmHg) 
Transient ischaemic stroke < 6 months ago 

Traumatic or prolonged CPR 

Major surgery within the previous 3 weeks 

Advanced liver disease 

Active peptic ulcer 

Current use of anticoagulants 

Pregnancy or within 1 week post-partum 


(iii) Fibrinolytic Administration 


Tenectoplase 
(Metalyse) 


Administer fibrinolytic within 30 minutes of presentation. 
Metalyse preferred as it can be given as a bolus dose. 


Streptokinase should be used only if metalyse or actilyse not available 


Dose 


< 60 Kg : 30 mg IV bolus over 5 secs 60-69 kg : 35 mg IV 
bolus over 5 secs 70-79 kg : 40 mg IV bolus 80-89 kg : 45 mg 
IV bolus >90 kg : 50 mg IV bolus 


Contraindications 


Do not mix with 
dextrose solutions 


Actilyse (rTPA) 


15 mg IV bolus, followed by 0,75 mg/kg over 30 minutes 
(Maximum 50 mg), then 0,5 mg/kg over 60 minutes 
(Maximum 35 mg) 

Maximum total dose not to exceed 100 mg. 


Streptokinase 


1,5 million Units IV over 60 minutes 


Prior streptokinase 


Adjunctive anticoagulants with fibrinolytics: 
Unfractionated Heparin: 
60 U/kg IV bolus (Maximum 5000 U), followed by 12 U/kg/hr IV infusion (Maximum 


1000 U/hr) for 24 - 48 hrs. 
Check initial aPTT at 3 hrs, then every 6 hrs until stable. 
Target aPTT at 50 - 70 seconds. 
Do not use if platelet count « 100,000. 


Low Molecular Weight Heparin (Enoxaparin): 
If < 75 years old - Give 30 mg IV bolus, followed 15 minutes later with 1 mg/kg 


subcutaneously 12 hourly (Maximum of 100 mg/dose). 


If 75 years old - No initial IV bolus. Just give 0,75 mg/kg subcutaneously 12 hourly 


(Maximum of 75 mg/dose). 


If renal insufficiency present (creatinine clearance < 30 ml/minute) - No initial IV bolus. 


Just give 1 mg/kg subcutaneously every 24 hours. 
Do not use if platelet count « 100,000. 
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SECTION 1.5 CARDIAC DYSRHYTHMIAS 
1 SINUS TACHYCARDIA 


Recognition: 


Rate > 100/minute. P waves identifiable before each QRS complex. 
Management: 
Treat the underlying cause, e.g. pain, fever, fear, fright, anxiety, trauma, hypovolaemia, anaemia, 
cardiac failure etc (The upper limit of physiological tachycardia in adults is usually regarded as 220 
minus the patient’s age). 

2. ATRIAL FIBRILLATION WITH RAPID VENTRICULAR RESPONSE 


Recognition: 
Rate is variable (irregularly irregular QRS intervals). No P waves are identifiable. Wavy baseline. 
Management: 
(See below under “Atrial Rutter”) 
3. ATRIAL FLUTTER 


Ep 225 Sens = 
pm HEP cAI ENA = 
So SESE 
oe oe es ee ae 
Recognition: 

Note presence of P waves with an atrial rate greater than 250/min (often known as the “sawtooth 
pattern” of Atrial Rutter). The rhythm may be regular or irregular with varying degrees of AV block. 
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Atrial 
Activity 


Likely 
Diagnosis 


Carotid 
Sinus 
Massage 


ELECTROCARDIOGRAPHIC DIAGNOSIS OF 
PAROXYSMAL TACHYCARDIAS (Continued) 


Irregular 
R-R intervals 


Fibrillation waves 
Or no waves on 
baseline 


Atrial fibrillation 
and bundle 
branch block 


Rate slows and 
irregularity 
becomes more 
obvious 


BROAD (> 0.12 SEC) QRS COMPLEX 


Regular 
R-R intervals 


Features of Broad Complex Tachycardias 
According to Surface ECG Morphology 


A- V Dissociation 
QRS > 0.14 sec 


QRS Axis: 
RBBB + LAD 
+ RAD 


LBBB + LAD 
+ RAD 


QRS Morphology: 
Concordance 
Lead V, 


Lead V, 


Management of Atrial fibrillation and Atrial Flutter: 


1. 


General Principles: 


Search for and correct precipitating factors such as coronary artery disease, hypoxia, anaemia, 
hypertension, congestive heart failure, pulmonary embolism, thyrotoxicosis, electrolyte 
abnormalities (low potassium or low magnesium), drug-induced (especially digoxin, quinidine, 
alcohol or stimulants), valvular disease. 

Expert consultation should always be obtained, particularly with regard to the choice and use of 

the various pharmacological agents 

If arrhythmia causes significant hypotension or aggravates cardiac failure or angina, 

synchronized cardioversion should be considered. Start with 100J in Atrial Flutter and with 200J 

in Atrial fibrillation (monophasic or biphasic defibrillation). Give an IV bolus of heparin 

(60U/kg) beforehand and follow with anticoagulation for at least 4 weeks if the arrhythmia was 

chronic (> 48 hours) 

If 3 attempts at cardioversion are unsuccessful, consider amiodarone (300mg over 10 - 20 

minutes, and repeat the cardioversion. Follow with an amiodarone infusion (900mg over 24 

hours). 

If the patient is stable and the arrhythmia is acute (< 48 hours) - aim for restoration of sinus 

rhythm. 

If the patient is stable and the arrhythmia is chronic (> 48 hours) - aim to control ventricular rate. 

Sinus Rhythm Restoration (under Expert Supervision) 

Pharmacologic cardioversion: 

- Amiodarone or sotolol may be considered in the presence of cardiac dysfunction. 

- Flecainide or propafenone may be considered in the absence of organic heart disease. 

Elective cardioversion (preferable): 

- In stable chronic Atrial Flutter / fibrillation (> 48 hours) an intracardiac thrombus must be 
excluded and patients should ideally be anticoagulated for 3 weeks before and continued for 4 
weeks after cardioversion). 

Ventricular Rate Control (under Expert Supervision) 

Beta blockers or calcium channel blockers can be used for rate control if there is no organic heart 

disease. 

Digoxin can be considered in the presence of impaired cardiac function. 

NB: Concomitant use of beta blockers and calcium channel blockers should be avoided. Digoxin 

levels are increased by verapamil and amiodarone. 

Atrial fibrillation associated with Wide QRS Complexes 

(Pre-excited Atrial fibrillation) 

Avoid all AV nodal blocking agents such as adenosine, beta blockers, calcium channel blockers 

and digoxin. 

Synchronized cardioversion is the treatment of choice if the patient is unstable. 


Amiodarone can be considered if cardioversion unsuccessful. 
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4. NARROW COMPLEX TACHYCARDIA (SUPRAVENTRICULAR 
TACHYCARDIA) 


EIC a 
JA, AHA e | Pra à e gi Jj A A j Ai E 
INESSE e sy eV Sy OY 


Recognition: 
Rate usually > 150/minute with narrow QRS complexes (« 0,12sec). 


Sudden onset with no obvious physiological cause. P-waves seldom seen. 


Management: 

A - Airway: Open, maintain and protect as necessary. 

B - Breathing: Administer oxygen. Ventilate if necessary. Target sats 94-98%. 

C - Circulation: Assess pulse, blood pressure and perfusion. Attach ECG monitor, pulse 
oximeter and vital signs monitor if available. 

D - Drip: Establish an IV line with Normal Saline. 


E - ECG Rhythm: Run rhythm strip to confirm dysrhythmia. Do a 12-lead ECG if possible. 
Identify and treat any underlying causes. Specialist medical advice should be 
sought whenever possible. 

Management of the Stable Patient 

1. Vagal Stimulation: 

May be attempted if the patient is stable and the heart rate is regular (no varying R-R intervals 
suggesting atrial fibrillation). Watch BP and heart rate and record rhythm strip while performing 
these procedures. Effectiveness may be enhanced by combining the manoeuvres 

(a) Valsalva Manoeuvres (forced expiration against a closed glottis): 


. Deep repetitive forceful coughing. 

* Place your hand on the patient's abdomen and ask patient to forcefully push your 
hand away for at least 15 seconds. 

. Ask patient to hold their breath and strain forcefully for at least 15 seconds. 

. Modified Valsalva Manoeuvre: Ask patient in a sitting position to blow into the 


tubing of a BP manometer, keeping the pressure at 30mmHg for at least 15 
seconds. Then lay patient flat on the bed and raise both legs to 30? for 15 seconds 
(b) Facial Application of Ice Water: 
. Place ice (wrapped in a wet cloth) onto the patient's forehead (but not over the 
patient's eyes) for at least 15 seconds. 
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1. 


(a) Carotid Sinus Massage: 
. May be attempted if no underlying vascular disease is present: 
- Age - Avoid in elderly patients 
- Bruits - Ensure absence of carotid bruits bilaterally 
- Cholesterol - Look out for evidence of high cholesterol levels 
- Disease of the CVS (Cardiac, cerebral and / or peripheral) 
- ECG - Ensure no previous or silent infarct (e.g. Q waves) 
- Feel carotid pulsations bilaterally - Ensure equal strength. 
$ Turn patient's head to the left and massage the right carotid sinus 
(located 
just above the thyroid cartilage) longitudinally with firm posteromedial pressure 
for 5 seconds. Pause for 10 seconds and repeat twice more if necessary. 
è If 3 attempts on the right carotid sinus have been unsuccessful, one 
can 
attempt left carotid sinus massage up to 3 times, pausing for 10 
second 
s 
between each attempt. 
s Never perform simultaneous bilateral carotid sinus massage! 

Adenosine: 

. May be administered if the patient is stable and the heart rate is regular (no varying R-R 
intervals suggesting atrial fibrillation) and vagal stimulation techniques have been 
unsuccessful. 

G Watch BP and heart rate and record rhythm strip while administering adenosine. 
Transient bradycardia, ectopy or asystole may occur. 

* 6mg adenosine is given as an extremely rapid IV bolus though a large bore IV cannula, 
followed immediately by a 20ml N/S flush and lifting up the arm Ideally use a 3-way 
stopcock or multiple injection port close to the patient, so that there is no delay between 
administering the adenosine and the flush. 

. A second dose, using 12mg adenosine may be given 1-2 minutes later if the 6mg dose was 
ineffective. 

. Transient side-effects include flushing, chest tightness or pain, nausea and / or shortness of 
breath. Position patient semi-Fowlers and ask patient to cough deeply when symptoms or 
brief asystole occurs. 

« A lower initial dose (3mg) may be required if the patient is on carbamazepine, 
dipyridimole, beta blockers or calcium channel blockers, heart transplant patients, or if 
given through a central line. 

. A higher initial dose (12mg) may be required if the patient is taking theophylline, caffeine 
or theobromine. 

. Adenosine can be used safely in pregnancy, but is contraindicated in asthmatic patients. 

If tachycardia repeatedly recurs after termination with adenosine, or if adenosine is 

unsuccessful or contraindicated, obtain expert opinion with regard to the use of the following: 

é Beta blockers 

s Calcium channel blockers 

. Amiodarone (150mg in 5% D/W over 10 min, then Img/min x 6hrs, then 0,5mg/min x 18 


hrs) 
. Elective synchronized cardioversion. 
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5. 


4. Supraventricular tachycardias are increasingly being cured by radiofrequency ablation of 
the accessory pathway. 


Management of the Unstable Patient 


If the patient has a pulse but shows signs of instability such as hypotension, acutely altered mental 
state, signs of shock, ischaemic chest discomfort and / or acute heart failure, and the signs are caused 
by the dysrhythmia, the patient will require immediate synchronized cardioversion. 

1. Synchronized Cardioversion: 

(Consider procedural sedation if patient pain-responsive) 

(a) Ensure that the “sync” button is switched on. 

(b) Locate "sync" marker on monitor screen. If necessary, increase the gain (ECG size). 

(c) Select appropriate energy level - 100J initially (monophasic or biphasic defibrillators). 

(d) Ensuring that all personnel are clear of the patient, and that any oxygen delivery device is 
at least 1 metre away from the patient, charge the defibrillator and aim to shock the 
patient on expiration. 

(e) Press the discharge buttons and defibrillator paddles on the patient for at least 2 seconds, 
until the shock has been delivered (noticeable muscle spasm). 

(f) If the tachycardia persists, repeat above 5 steps (a) to (e), but using the next higher energy 
level setting (Joules). Make sure that the “sync” button is ON prior to each 


cardioversion attempt (otherwise VF could be induced)! 
2.  Adenosine: 


If the rhythm is regular (NOT atrial fibrillation), adenosine (as described above) can be 

attempted if large bore IV access is readily available, particularly if a defibrillator is not 

immediately available or if synchronized cardioversion is unsuccessful. 
MONOMORPHIC WIDE COMPLEX TACHYCARDIA (VENTRICULAR 
TACHYCARDIA) 


Recognition: 

Rate usually > 150/minute with wide similar QRS complexes (> 0,12sec). P waves seldom 
discemable. 

Management: 


* A- B- C-D- E" as described for Narrow Complex Tachycardia (SVT) above. 
Management of the Unstable Patient 


If the patient has a pulse but shows signs of instability such as hypotension, acutely altered mental 
state, signs of shock, ischaemic chest discomfort and / or acute heart failure, and the signs are caused 
by the dysrhythmia, the patient will require immediate synchronized cardioversion, as described for 
Narrow Complex Tachycardia (SVT) above. 


Management of the Stable Patient: 

1. Adenosine: Can be considered if the rhythm is regular and monomorphic. Use as described for 
SVT above. It must not be given if the rhythm is irregular or polymorphic (as VF may result!) 

2. Amiodarone: Useful for the control of resistant ventricular tachycardia. Administer 150mg 
over 10 minutes (15mg/min), then Img/min for 6 hours, then 0,5mg/min for 18 hours 
(Maximum dose - 2,2g over 24 hours). 

3.  Lignocaine: Only to be used if amiodarone is not available, as it is not as effective as 
amiodarone. Administer 1- 1 V; mg/kg lignocaine IV, followed by a maintenance infusion of 1 - 
4mg/min (30 - 50ug/kg/min). 

4. Sotalol (1,5mg/kg IV over 5 minutes) or Procainamide (20 - 50mg/min IV, then 1 - 4mg/min 
infusion) are alternative options in the absence of a prolonged QT interval. These drugs should 
only be used under expert supervision. 

5. Implantable defibrillators are ideal for patients with recurrent VT with hypotension and / or 
syncope. 

POLYMORPHIC (IRREGULAR) WIDE COMPLEX TACHYCARDIA 

(Including Torsades de Pointes) 
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Recognition: 
Rate usually > 250/minute with wide QRS complexes (> 0,12sec) which are bizarre and variable in 
appearance. 


Management: 
* A-B-C-D-E" as described for Narrow Complex Tachycardia (SVT) above. 
Management of the Unstable Patient (Seek expert consultation): 


1. Unstable polymorphic (irregular) VT requires immediate defibrillation (not synchronized 
cardioversion). 
2. Polymorphic VT with a long QT interval (Torsades de Pointes): 
. Magnesium sulphate - 1 - 2g IV (diluted in 50ml of 5%DW) over 10 minutes, followed 
by an infusion of 0,5 - Ig/hour. 
. Correct electrolyte imbalance (low magnesium, low potassium, low calcium). 
. Discontinue any drugs that may prolong the QT interval. 
. Overdrive pacing (at rates of 100 - 120/min) may be effective for torsades associated with 
bradycardia and drug-induced QT prolongation. 
. Lignocaine - May be considered, but its effectiveness in Torsades has not been established. 
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3. 


Polymorphic VT with a normal QT interval: 
. Amiodarone may be effective (Magnesium is of no benefit if the QT interval is normal). 


. Beta blockers (if associated with myocardial infarction). 
. Isoproterenol (if associated with Brugada syndrome). 


7. | VENTRICULAR FIBRILLATION / PULSELESS VENTRICULAR 
TACHYCARDIA 


Recognition: 


VF is characterized by the complete absence of an organized rhythm. 


No pulse detectable. 


Management: 


1. 


IMMEDIATE defibrillation is the only treatment for VF and pulseless VT. Administer an 
unsynchronized shock, followed immediately by 2 minutes of CPR. Use 360J (monophasic 
defibrillators) or according to the manufacturer’s recommendations (biphasic defibrillators). 
Repeat the shock every 2 minutes if VF/VT persists. 


2. Administer adrenaline Img IV after the 2nd shock, and every 3-5 minutes thereafter if VF/VT 
persists. 

3. Consider amiodarone 300mg IV bolus after the 3rd shock, and a further 150mg after 3- 5 
minutes if VF/VT persists. Follow with an infusion of 1 mg/min for 6 hours, then 0,5 mg/min 
for 18 hours if VF/VT reverts (maximum total dose «2,2g / 24 hours). 

8. SINUS BRADYCARDIA 

Recognition: 


Rate < 60/minute. P waves identifiable before each QRS complex. 


Management: 


1. 


Search for and treat underlying causes of bradycardia, such as hypoxia, hypothermia, head 
injuries (Cushing reflex), hyperkalaemia, hydrogen ion (acidosis), hypotension, heart transplant 
or just normal healthy athletes 


Provide supplemental oxygen, place patient on monitoring (ECG, BP, and pulse oximetry), and 
obtain IV access. 


If the patient is unstable: 
* Atropine: 0,5mg IV every 3-5 minutes if necessary (Maximum - 3mg). Do not give atropine to 
patients with hypoxia, hypothermia, head injury or heart transplants. 
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9. 


10. 


. Transcutaneous pacing (if available): Particularly useful for 2nd degree (Mobitz Type 2) 
and 3rd degree heart blocks. Arrange for transfer to a cardiac centre for transvenous 
pacing as appropriate. 


. Adrenaline: Can be used as an alternative to pacing, or if pacing ineffective. Start with 2 - 
IOug/min and titrate according to response. 
E Dopamine: can be used as an alternative to adrenaline. Start with 2 - lOug/kg/min and 


titrate according to response. 

s Glucagon: May be useful for severe bradycardia caused by beta blocker or calcium 
channel blocker overdose. Give 3mg initially, followed by 3mg/hour titration. 

. High dose Insulin: Useful for beta blocker and calcium channel blocker overdose. 
Supplement glucose and potassium. 

2 Theophylline: May be of value for bradycardia caused by inferior myocardial infarction, 


spinal cord injury or cardiac transplants. Administer 100 - 200mg IV slowly over 30 
minutes. 
FIRST DEGREE HEART BLOCK 


Recognition: 
P wave before each QRS, but PR interval is consistently prolonged (> 0,2sec) 
Management: 


First degree heart block can be a normal physiological variant, but can be caused by a variety of 
conditions such as vasovagal reactions, rheumatic fever and drugs such as beta blockers, 
calcium channel blockers and digitalis. 

. Life-threatening conditions associated with a Ist degree heart block include myocardial 


ischaemia (especially inferior and RV MI), hyperkalaemia and hypermagnesaemia. 
SECOND DEGREE HEART BLOCK - PROXIMAL TO BUNDLE OF HIS 
(Mobitz Type I - Wenckebach) 


Recognition: 


PR interval progressively lengthens, until a QRS is dropped (Non-conducted P wave). More P waves 
than QRS complexes. 


Management: 
. Is generally benign unless the patient is symptomatic. 
. Common causes are vasovagal reactions, drugs such as beta blockers, calcium channel blockers 


and digitalis, and right coronary artery disease. 
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11. SECOND DEGREE HEART BLOCK - DISTAL TO BUNDLE OF HIS (Mobitz Type 
ID 


Recognition: 

PR interval is normal, but there are more P waves than QRS complexes as some P waves are not 
followed by a QRS complex. 

Management: 

: Usually caused by disease of the left coronary artery. 

. Pacing is usually indicated, as atropine is seldom effective. 

. If pacing unavailable or ineffective, consider adrenaline or dopamine infusion. 


12. THIRD DEGREE (COMPLETE) HEART BLOCK - DISTAL TO BUNDLE OF HIS 
(Total AY Dissociation) 


Recognition: 

More P waves than QRS complexes. No relationship between the P waves and QRS complexes (The 
atrial rate and ventricular rates are different). 

Management: 

7 Usually caused by disease of the left coronary artery. Occasionally caused by digitalis. 

. Pacing is indicated, as atropine is ineffective unless the QRS complexes are narrow. 

. If pacing unavailable or ineffective, consider adrenaline or dopamine infusion. 

. Never give amiodarone or lignocaine to these patients. 


The accompanying Bradycardia Management Algorithm and Tachycardia Management Algorithm 
provides a supplementary approach 
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START CPR d 
1 Rescuer = 30 compressions : 2 breaths 
2 Rescuers 7 15 compressions : 2 breaths 
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1^ AV block 
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SECTION 1.6 ACUTE HEART FAILURE 


Definition 
- Acute Heart Failure (AHF) is defined as a rapid onset or change in the signs and symptoms of heart 


failure 
Clinical Presentation 


- Patients may present as a medical emergency such as acute pulmonary oedema 
- AHF may present as either new onset heart failure or more often as a worsening of pre-existing chronic 
heart failure 


- Common features of AHF irrespective of cause are pulmonary and systemic congestion. 


Causes of Acute Heart Failure 

- Acute decompensation of pre-existing chronic heart failure (CHF) 

- Acute coronary syndromes 

- Hypertensive crisis 

- Acute arrhythmias (atrial fibrillation, atrial flutter , SVT , ventricular fibrillation, ventricular 
tachycardia) usually in the setting of underlying heart disease 

- Acute valvular regurgitation (infective endocarditis) 

- Valvular disease (aortic valve stenosis and mitral stenosis) 

- Acute myocarditis 

- Cardiomyopathies 

- High output states (sepsis with organ dysfunction, thyrotoxicosis, anaemia) 

Précipitants of Acute Heart Failure 

- Lack of adherence to medical therapy in CHF 

- Volume overload (often precipitated by excessive fluid ingestion) 

- Infections 

- Renal dysfunction 

- Anaemia 

- Arrhythmia (eg. aortic stenosis, mitral stenosis) 

Symptoms and Signs of Congestion 

- Dyspnoea; orthopnoea or paroxysmal nocturnal dyspnoea 

- Jugular venous distention 

- Peripheral oedema 

- Pulmonary crackles 

- Positive abdominal-jugular reflex 

- The most important sign is an S3 gallop - usually a summation gallop) 

Goals of Treatment of Acute Heart Failure 

- Alleviate symptoms 

- Improve low oxygenation 


- Improve haemodynamic parameters 


Summary of Therapeutic Approaches in Acute Heart Failure 

Acute Heart Failure where Systolic Blood Pressure (SBP) is > 140 mmHg 

It is important to assess whether the patient is fluid overloaded: If acute pulmonary congestion in the setting 
of a hypertensive crisis, acute myocardial infarct, severe diastolic dysfunction or negative 
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pressure pulmonary oedema the patient is generally not fluid overloaded preceding the event as such 
they are usually fluid depleted 


If low oxygen saturation (due to pulmonary oedema): Give oxygen. Strongly consider positive 
pressure ventilation (non- invasive or mechanical ventilation if still hypoxaemic) 

For pulmonary congestion in the setting of fluid overload- ie the presence of pedal oedema and an 
elevated JVP: Use low doses of IV diuretics preferably by infusion of furosemide 1- 5mg/hour or if 
not possible ( boluses of 20-40 mg ). If secondary to severe hypertension administer labetalol and oral 
antihypertensives (see section on hypertensive crisis). If in the setting of myocardial ischaemia or with 
fluid overload consider nitroglycerine 10 - 20ug/min to reduce preload and to improve coronary 
perfusion, increasing dose to 200 ug/min, or isosor- bide dinitrate 1 mg/hr, up to 10 mg/hr) 
Restoration of sinus rhythm or achievement of satisfactory heart rate control in the presence of atrial 
fibrillation or other tachyarrhythmias 


Acute Heart Failure with Normal SBP (90 - 140 mmHg) 


Improvement of fluid overload using IV diuretics preferably by infusion of furosemide 1-5mg / hour) 
Reduction of elevated cardiac filling pressures and afterload (if SBP > 100 mmHg) using low doses of 
ACE inhibitors with close monitoring of BP 

Improvement of peripheral organ perfusion using IV inotropes (eg dobutamine) in cases where there 
are features of low output and poor peripheral organ perfusion. A beta blocker such as carvedilol can 
be cautiously introduced when the pulmonary oedema is resolved ie 3.125mg daily and gradually 
increased 


Hypotensive Acute Heart Failure (SBP < 90 mmHg) 


Restoration of SBP and peripheral hypoperfusion using inotropes (dobutamine) and/or vasopressors 
(adrenaline). The latter is seldom required unless there is acute right heart failure as in an RV infarct 
Non- invasive or mechanical ventilation if worsening and not responding to IV diuretics 

Consider dialysis for improvement of oligo- or anuric patients who are overloaded and not responding 
to conventional treatment. Remember that if oedematous and hypotensive, gentle diuresis allowing 
time for redistribution of interstitial fluid to the intravascular compartment actually improves renal 
function and urine output (by decreasing intra-abdominal pressure) and blood pressure 

When the cause of hypotensive AHF is ACS - urgent reperfusion is the first line therapeutic option 
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Initial assessment of patient with suspected acute heart failure 


Suspected acute heart failure 


History/Examination (including BP & Respiratory rate) 


Chest X-ray ECG 
Echocardiogram Oxygen saturation 
Blood chemistry Full blood count 


Acute mechanical 
cause / severe 


Ventilation / 
systemic 


Life-threatening Blood pressure Acute coronary 


Simultaneously arrhythmia / < 85 mmHg syndrome 
assess for oxygenation bradycardia or shock valvular disease 
inadequate 


Oxygen * Electrical * Inotrope / * Coronary * Echo- 
NIV cardioversion vasopressor reperfusion cardiography 


Urgent action if ETT and * Mechanical * Surgical / 


present 


invasive * Pacing circulatory * Antithrombotic percutaneous 


ventilation support (eg therapy intervention 
IABP) 


Algorithm for management of acute pulmonary oedema/congestion 


Acute Pulmonary Oedema / Congestion 
- with peripheral oedema 


Intravenous bolus of loop diuretic 


No 


Severe 
Anxiety/Distress 


Measure systolic blood pressure 


SBP 85-110 mmHg 


SBP « 85 mmHg or 
shock 


SBP > 140 mmHg 


No additional 
therapy until 
response assessed 


Consider 
antihypertensive 
(see text) 


Add Dobutamine 


up to 10ug/kg/min 


Ref: European Heart Journal (2012) 33,1787-1874 
European Journal of Heart Failure (2012) 14,863-869 
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SECTION 1.7 SHOCK 


CLINICAL SIGNS OF THE THREE SHOCK STATES 


Type of Shock Distributive Hypovolaemic Cardiogenic 
(Early stages) 

PROFILE (** = predominant feature) 

Blood Pressure Decreased Decreased Decreased 

Flow (cardiac output) Increased Decreased ** Decreased 
Afterload (Systemic Vascular Resistance) ** Decreased Increased Decreased 

Preload Decreased **Decreased Increased or 

Decreased 

CLINICAL OBSERVATIONS 

Peripheral circulation Vasodilated Vasoconstricted Vasoconstricted 

Peripheral cyanosis Not usual Probable Probable 

Pulse Bounding Weak, thready Weak, thready 

Central venous pressure Not raised Not raised Usually raised 


Cardiac auscultation 


LABORATORY INVESTIGATIONS 
ECG 


Chest x-ray 


Central venous 


oxygen content 


Arterial 
oxygen 


Cardiac output 


None, except from 


None, except from 


S5 Gallop, murmur, 


pre-existing cardiac | pre-existing cardiac rub 
pathology pathology 

Normal Normal unless Abnormal 

traumatic shock 

complicated by 

myocardial injury 

Oedema Clear Usually 
possible oedema, 
heart size 
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SECTION 1.8 CARDIOGENIC SHOCK 


Cardiogenic Shock 
Y Contractility 


Metabolic Acidosis Y Cardiac Output "Compensatory" A In 


Hypoxia, Myocardial Y BP Afterload 
Depressant Factor (Systemic Resistance) 


DIAGNOSIS 

(1) Hypotension (systolic «80 mmHg, mean «50 mmHg) 
and 

(2) Evidence of low perfusion: 


(a) decreased cerebral flow - obtunded, restlessness, confused 
(b) decreased renal flow - oliguria 


(c) decreased peripheral flow - cold, clammy skin 


(3) Often associated right ventricular failure or pulmonary oedema. 
CAUSES OF CARDIOGENIC SHOCK 
(1) Myocardial Infarction 


(a) Loss of >50% of myocardium (massive or cumulative repeated infarctions). 
(b) Mechanical causes (VSD, papillary muscle rupture, rupture of ventricle with tamponade). 
(c) Primary tachy- or bradyarrhythmias. 
(d) Right ventricular infarction. 
(2) Terminal Event in End-Stage Cardiac Failure - of any cause: 
Precipitating factors: 
Ischaemia 
Thyrotoxicosis 
Arrhythmias 
Pulmonary embolism 
Infections 
Drug toxicity (Ca++ antagonists, B blocker, digitalis intoxication) 
Anaemia 
(3) Valvular Disease 
(a) Mitral regurgitation 
(b) Aortic regurgitation 


(c) Aortic stenosis 
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CARDIOGENIC PULMONARY OEDEMA 


Cardiac/Fluid overload: 

l. Cardiac failure 

2. Fluid overload (manifested by peripheral oedema) 
Common Presentation: 
Dyspnoea/Tachypnoea/Orthopnoea 

Hypoxia (reduced saturation) 


Productive cough with pink, frothy sputum Wheezing, x- 

ray signs of pulmonary oedema Cardiac (Diastolic or 

Systolic Failure) 

Diastolic failure (backward failure) presents with pulmonary oedema. Often has a normal ejection fraction- 

particularly in females 

Systolic failure (forward failure) presents with hypoperfusion, decreased urine output, lethargy, confusion 

1. May be hypertensive or shocked 

2. If biventricular failure: raised JVP, oedema, hepatomegaly, as well as gallop rhythm (S 3), crackles in 
chest 

3. Evidence of cardiac disease: hypertension, valvular disease, CMO, ischaemia or congenital (VSD, 
PDA, coarctation) 


Initial Management 

1 Maintain airway 

2 Fowler’s position (Unless hypotensive or comatose) 

3 Administer oxygen to keep p02 > 60 mmHg (8 Kpa) 

4. Correct acid-base and electrolyte disorders 

5. Diagnose and correct arrhythmias (cardiology CONSULT) 

Cardiac Failure 

1. CPAP (5-10cm H20) or non-invasive ventilation (Respiratory CONSULT) 

2. Furosemide if oedematous - initial dose of 20 - 40 mg IV, may be repeated in 10 - 15 minutes if 
symptoms persist, or infuse. 
Inotropic support if hypotensive or decreased urineoutput) Dobutamine 5-10 /; g/kg/min) 
If hypertensive, reduce BP with labetalol and add oralantihypertensives. 


IV TNT or sublingual nitrate particularly if ischaemia 
Introduction of afterload reducers: ACE inhibitors ((Perindopril 2-4 mg daily; enalapril 2.5 mg BD) 


BO Ro 


Cautious introduction of alpha/beta blocker 
(Carvedilol 3.125 mg daily, then BD): Cardiology CONSULT 


8. Treat the underlying cause 

POOR RESPONSE: (Consult Cardiac ICU) 
l. Intubate and ventilate with PEEP 

2. Dialysis if in renal failure 
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SECTION 1.9 ACUTE ANAPHYLAXIS 


Anaphylaxis is an acute, severe, life-threatening multisystem hypersensitivity reaction. Manifestations of 
anaphylaxis may occur within seconds orminutes after exposure toa causative antigen. 
Any antigen capable of activating IgE can triggeranaphylaxis, butnon-immunological (anaphylac 
toid) reactions can present identically and are treated the same way. Severe reactions can occur without any 
documented prior exposure. 

Common causes of anaphylaxis include antibiotics, aspirin, non-steroidal anti-inflammatories, contrast 
media, latex, insect stings, nuts, seafood, wheat and many other substances. 

The reaction may become life-threatening with the development of any 2 or more of the following 
manifestations: 


a) Acute respiratory difficulty 

b) Signs of shock/hypotension 

c) Involvement of skin/mucosal tissue 
d) Gastro-intestinal symptoms 

a) Acute Respiratory Difficulty 


. Progressive swelling of face, neck, soft tissues 
. Hoarseness, stridor, wheezing, dyspnoea, distress 
. Reduced peak expiratory flow 
. Hypoxaemia, cyanosis. 
b) Signs of Shock/Hypotension 
. Lightheadedness, pale, clammy, hypotonia, syncope 


. Systolic BP < 90mmHg, or > 30% decrease from patient's baseline 
é Incontinence 


c) Involvement of Skin/Mucosal Tissue 
. Generalized pruritis, urticaria 
. Pale or flushed 
e Swollen face, lips, tongue, uvula 
. Rhinitis (often an early sign) 
d) Gastro-intestinal Symptoms 
. Crampy abdominal pain 


. Nausea, vomiting, diarrhoea 
Reactions may be slow, progressive, or rapidly fatal within minutes. Manifestations may be delayed, or 
persist for more than 24 hours, or may recur (biphasic) up to 36 hours after initial onset. Generally, the 
shorter the interval between exposure and reaction, the more severe the reaction. 
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MANAGEMENT OF ANAPHYLAXIS 


10. 


Remove or stop the precipitating agent immediately. 


Intramuscular Adrenaline: 

Inject 0,3 - 0,5ml of adrenaline (1:1000) intramuscularly into the anterolateral aspect of the thigh 
if the patient develops progressive systemic features. (Do NOT inject subcuta- neously, as the 
absorption may be delayed). 


Repeat every 5-15 minutes if no improvement (Between 18 and 35% of patients with 
anaphylaxis may require a second dose of adrenaline) 

Oxygen: 

Provide high flow oxygen via rebreather mask as soon as possible. 

Maintain a Patent Airway: 

Position patient semi-Fowler’s (unless hypotensive) to assist breathing. Monitor respiratory 
parameters and vital signs (BP, Sats and ECG) continuously. 


Beware that progressive airway obstruction may occur, necessitating emergency intubation or 
even cricothyrotomy. 
Establish Rapid IV Access: 


Rapidly infuse 1-2 litres of crystalloid (Ringers or other balanced salt solution) if hypotensive or 
unresponsive to IM adrenaline. 


Repeat the IV infusion if necessary, as large amounts may be required 

Aim to keep the SBP > 90mmHg. 

Intravenous Adrenaline: 

IV adrenaline is potentially hazardous in anaphylaxis, and should only be considered if life- 
threatening hypotension persists despite the administration of intramuscular adrenaline and 
aggressive fluid resuscitation. 


Dilute Img adrenaline in 200ml normal saline, and slowly infuse at 1 ml/minute (Sug/min) with 
continuous ECG monitoring. 

Titrate the adrenaline infusion (0,1 - lug/kg/min) in accordance with the patient’s response. 

Antihistamine: 

Administer an antihistamine such as promethazine 25mg IM or slowly IV. 

Nebulized Bronchodilators: 

Nebulized salbutamol (5mg) together with ipratropium (0,5mg) should be given every 15-20 
minutes if bronchospasm is a major feature, and especially if the patient is on beta blockers. 

Corticosteroids: 

Particularly useful for preventing or shortening protracted reactions. 

Administer hydrocortisone 200mg IM or slowly IV. 

Glucagon: 

Administer 1-2mg IM or slowly IV every 5 minutes if the patient is unresponsive to 
adrenaline and fluids, and especially if the patient is on beta blockers. 


Watch out for vomiting and hyperglycaemia. 
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11. 


12. 


13. 


H2 Receptor Antagonist: 
° Consider the administration of either ranitidine (50mg IM or slowly TV, diluted in 20ml over 2 
minutes) or cimetidine (300mg IM or slowly IV, diluted in 20ml over 2 minutes). 


Admit for Observation: 
. Recurrences may occur, and therefore the patient should be admitted and observed for 8-24 
hours. 


. Antihistamines and oral steroids should be continued for the next 3 days after discharge. 
Prevent Recurrence: 
š Identification of the cause to prevent recurrence is important, and arrange for a “Medic Alert” 
bracelet for the patient. 


. It is essential to prescribe and educate the patient and relevant family members on the use of a 
self-injectable adrenaline device (EpiPen). All patients having had a severe reaction should have 
such a kit on their person at all times. 


Preventative Measures 1. Ask about 
Allergies 


The most important aspect in the management of anaphylaxis is to try and prevent the condition from 
re-occurring. Obtain details of any previous suspected allergic or adverse reactions. If there is any 
doubt, carefully weigh up the absolute necessity of administering the medication, especially 
parenterally, and consider other alternatives rather. It is always wise to keep a written record of the 
questions asked and the patient's reply. 


Advanced Preparation 
Before administering medications, ensure that you have the necessary skill and emergency equipment 
to handle an adverse reaction. Is a properly stocked advanced life support kit or trolley readily 
available, and are the staff adequately trained to use the equipment? An acute anaphylactic reaction 
can develop literally within seconds, and is one of the most frightening of medical emergencies for 
both patient and doctor. The resuscitation skills of those present may well be put to the ultimate test. 


Anticipation 
It is worthwhile asking patients to wait in a dedicated area for up to 30 minutes, especially following 
parenteral administration of medications. Inform patients of the early symptoms of anaphylaxis, and to 
report these immediately if they occur. Stop further administration at the first signs of anaphylaxis. 
Severe reactions may occur (although rarely) even up to 24 hours after exposure. 


Accessibility 
In the management of the patient, it is essential to ensure the safety of the rescuer as well as the 
patient. Following a bee sting attack, for example, make sure that the scene is safe first. Do not 
squeeze the venom sac when removing the stinger; use a credit card or blunt end of a knife instead of 
your fingers. 
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5. Accurate Assessment 
The symptoms and signs of an anaphylactic reaction must be differentiated from the non life- 
threatening features of a simple allergic reaction (urticaria, pruritus, conjunctivitis, rhinitis, etc) and 
from other conditions such as vasovagal attacks (syncope), hypoglycaemia, panic attacks, etc. 
Recognition of the development of the above-mentioned manifestations of anaphylaxis is of utmost 
importance, since deaths have been reported within hours and even minutes of the onset of symptoms. 
Confirmation of the anaphylactic reaction can be obtained by measuring mast cell tryptase levels after 
resuscitation has commenced, and again 1-2 hours after the onset of symptoms (most important 


sample), and again after 24 hours (for baseline levels). 
6. Ambulance 


In the pre-hospital setting, the rapid deployment of advanced life support paramedics will be required 
in order to provide the necessary equipment and expertise, in view of the potential rapid progression of 
this condition. 

Knowledge of the telephone numbers of an appropriate ambulance service is fundamental, yet 
surprisingly few people have these numbers readily available. Emergency numbers should be clearly 
visible and securely taped onto all telephones, as there may not be sufficient time to start searching for 
a telephone directory or a misplaced piece of paper. 

Family members should be taught CPR. Oxygen therapy, airway protection and other life support 
procedures can be provided by ambulance personnel according to their qualifications. It is wise for 
healthcare professionals to have an ampoule of adrenaline, needle and syringe safely stored in their 
home at all times. 


Any healthcare worker involved in the administration of medications or the care of patients - whether doctor, 
dentist, nurse, paramedic or allied health professional - is ethically obliged to be able to appropriately 
manage the potential consequences of his actions - the anaphylactic reaction! 


The accompanying Emergency Management of ANAPHYLAXIS Algorithm provides a complementary 
approach. 
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SECTION 1.10 SEPSIS AND SIRS (SYSTEMIC 
INFLAMMATORY RESPONSE SYNDROME) 


SEPSIS (confirmed / suspected infection) or SIRS: 


Pyrexia (Temp >38°C or <36°C) WCC <4 or >12 
Tachypnoea (RR >20) or decreased pC02 Tachycardia (HR >90). 
. New sepsis definitions: ward patient If SIRS criteria present assess for presence of sepsis -then do a 


qSOFA to prognosticate:Respiratory Rate > 22/min 
* Altered mentation 
e  Systolic BP < 100 
If > 2 patient should be transferred to ICU for further management Septic 
Shock: 
Clinical construct of sepsis with: 
. Persistent hypotension requiring vasopressors to maintain MAP» 65mmHg 
* Lactate >2 mmol/L 
Organ Dysfunction may ensue: 


Circulatory - hypotension, reduced CO, vasodilatation 
Respiratory - Acute Respiratory Distress Syndrome (ARDS)/Acute Lung Injury (ALI), respiratory failure. 


Renal - Oliguria, acute renal failure Haematologic - coagulopathy Neurological - encephalopathy Hepatic 


dysfunction 

MANAGEMENT 

1. Antibiotics: adequate and — asearlyas possible 

2. Ensure adequate oxygen delivery: Fluid (Ringers’ Lactate); -  butbeware of 
overloading 
patient. Do not continue crystalloids inthepresence of sacral oedema — inotropes, ^ vasopressors 


if unresponsive to fluid (usually adrenaline initially), oxygenation/possibly mechanical ventilation 
Steroids: (Hydrocortisone 100 mg 8 hrly) if catecholamine-dependent despite fluid, until inotropes 
weaned 


Uu 


Insulin: Keep glucose «10 mmol/L. 
Ventilate according to ARDS-NET criteria (See below) 
Early enteral nutrition 


ST Oyu 


Source control: Identify and eradicate focus of sepsis 
a) Monitor BP, Pulse, and urine output hourly. 


b) Monitor arterial blood gases and electrolytes. 


ARDS may be Primary or Secondary 

Primary: pneumonia, fat embolism, aspiration, amniotic fluid embolus, near drowning, contusion, heroin 
(idiosyncratic), inhaled toxins (e.g. chlorine gas), paraquat poisoning. 

Secondary: severe sepsis, pancreatitis, head injury, shock , major trauma, blood transfusion post 
cardiopulmonary bypass), 


45 


Definition: 


Acute Respiratory Distress Syndrome 


Timing Within 1 week of a known clinical insult or new or worsening respiratory symp 
toms 

Chest imaging? Bilateral opacities - not fully explained by effusions, lobar/lung collapse, or 
nodules 

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload 


Need objective assessment (eg. echocardiography) to exclude hydrostatic edema 


if no risk factor present 


Oxygenation^ 
Mild 200mm Hg < Pao2/FIO2 < 300mm Hg with PEEP or CPAP »5cm H;O* 
Moderate 100mm Hg < Pao;FIO0; < 200mm Hg with PEEP >5 cm H;0 
Severe Pao2/FI02 < 100mm Hg with PEEP »5cm H20 


Management: Ventilation: Avoid lung injury (adequate PEEP (usually 10 or more), low tidal volumes (<6 
ml/kg), alveolar pressure < 30cm H20) and avoid fluid overload. Driving pressure Peak pressure- PEEP 
(pressure modes) Plateau pressure - PEEP (volume modes) < 18cmH,0 Recruit as required. CONSULT with 
intensivist 


Inhalation of Noxious Gases [Primary ARDS] 

Toxicity will depend on duration, severity and nature of the gaseous chemicals and penetration into the lower 
respiratory tract. 

1. Remove rapidly from further exposure. Ensure your safety first. 

2. Residual toxic material should be washed off the body surface. 

3. Maintain patency of upper airway since toxic chemicals may cause oropharyngeal and laryngeal 
oedema. (If the airway is threatened, intubate as soon as possible or arrange surgical tracheostomy) 
Oxygen 


Diode 


Early corticosteroid therapy may reduce long-term pulmonary sequelae. 

6. Monitor respiratory rate and saturation for 24 hours, even if symptoms disappear as ARDS may occur 
after a latent period. 

7. On recovery patients may have persistent coughing and bronchospasm that should be managed with 
bronchodilators and inhaled steroids. 

8. Occasionally, especially after N02, chlorine or paraquat exposure, severe chronic obstructive pulmonary 

disease, including obliterative bronchiolitis, may ensue. 
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SECTION 1.11 ACUTE PULMONARY EMBOLISM 


CLINICAL SPECTRUM 

1. Sudden onset of dyspnoea often with unexplained anxiety (most common). 

2.  Pleuritic chest pain and haemoptysis. 

3. | Massive embolism:- pleuritic chest pain, cyanosis, right heart failure, and shock. Minor emboli or 
pulmonary infarction may herald massive embolism and must be treated vigorously. 

4. — Sometimes a source of embolus may be found, e.g. deep vein thrombosis. 

INVESTIGATIONS 

Initially assess the likelihood with a Well’s score: 

1.  D-Dimer test. This is very sensitive but not specific. A negative D-Dimer and a low risk Well's score 
excludes need for further investigation. 

2. Cardiac echocardiography, especially transoesophageal echocardiography, is very useful in the 
diagnosis and will show evidence of acute right ventricular dilatation (ratio> 0.8) in the case of a 
significant pulmonary embolus. 

3. | Computerised tomographic pulmonary angiogram (CTPA). A spiral CT scan of the chest may be 
useful for demonstrating the presence and extent of more proximal pulmonary emboli. 

4. | ECG- may be normal and is not a very reliable test for the diagnosis 
- sinus tachycardia (most common finding) 

- acute right ventricular strain, i.e. right axis shift, S wave in Std. lead 1, Q wave + inverted T wave 
in Std. lead 3 (SI Q3 T3) occurs in a small percentage of cases, but is characteristic. 

- may develop acute bundle branch block (left or right). May simulate an acute myocardial infarct. 
May develop arrhythmias, e.g. atrial fibrillation. 

5. Chest X-ray 
- may be normal and is also not very reliable 
- . diaphragm may be raised on affected side 
- atelectasis may occur 
- pulmonary infarction causes peripheral wedge shaped shadow 
- pleural effusions may be present 

6. Arterial Blood Gases 
- . the p02 is decreased «60 mmHg (8 kPa) due to ventilation/perfusion mismatch 
- . pC02 is decreased due to hyperventilation 
-  pHis increased but may be decreased if patient is shocked 

7. | Ventilation/Perfusion Scan 


- useful to confirm diagnosis in stable patient. 
- the presence of a perfusion defect with normal ventilation not corresponding to an X-ray 
abnormality is characteristic. However, matched ventilation/perfusion defects may also occur. 
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PULMONARY EMBOLUS ALGORITHM 


DIAGNOSIS: CLINICAL DECISION RULE 
* Signs and symptoms of DVT (pain and swelling) 3 
* Alternative diagnosis less likely 3 
* Heart rate > 100/min 15 
* Immobilisation > 3 days surgery within 4 weeks 1.5 
* Previous PE or DVT 1.5 
* Haemoptysis 1 
e Malignancy (on treatment or treated in last 6 months) 1 
Clinical Probability Dichotomised 
<2=Low (PE- 4%) <4= PE unlikely (PE - 12%) 
2-6 = Intermediate (PE - 21%) >4=PE likely (PE-47%) 
>6=High (PE - 67%) 
4 
Clinical Suspicion of Pulmonary Embolus 
| Clinical Decision Rule | 
PE unlikely PE likely 
Score <4 Score > 4 
A 
$ 
4 
4 
r Y 
Li 
st 
| Normal D-Dimer Abnormal D-Dimer | J |. Multidetector CT indicated | 
+ 


| 4 oe Pt 
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TREATMENT 


1. 


General: 
e Administer 02 - maintain p02 >60 mmHg (8 kPa) 
e Treat shock (see section on Shock) 
e Correct abnormalities of electrolytes, acid base and arrhythmias 
* Ventilation may be necessary if patient is in respiratory failure 
Anticoagulation: 
*  Fractionated heparin such as: 
- Enoxaparin (1 mg/kg bd) 
- Nadroparin (weight adjusted 0,1 ml/10kg subcut bd) 
- Dalteparin (100 anti-Xa level units/kg subcut bd) 
Measure anti-Xa levels if possible (should be 0,6 - 1 anti-Xa units/ml blood) 
. Anticoagulate with heparin until INR therapeutic x 2 days. 
Fibrinolysis: 
Indicated in haemodynamically unstable patients with major pulmonary emboli. If certain of diagnosis 
and no contraindication exists, could give rtPA IlOOmg IV infusion over 2 hours or Streptokinase 250 
000 IU IV infusion over 30 minutes and then 100 000 IU per hour for 24 hours. Thrombolytic therapy 
needs to be followed by routine anticoagulation. 


Embolectomy: 
Acute onset:- Only justified if the patient cannot receive fibrinolytic therapy and/or if 
unable to survive without surgery. 
Chronic disease: - Good results have been seen in those patients with large proximal emboli 


and pulmonary hypertension and no occlusive coronary artery disease. 
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SECTION 1.12 ACUTE ASTHMA 


ASSESSMENT OF SEVERITY 

The diagnosis is not usually difficult, but upper airway obstruction and left ventricular failure should be 
excluded. Asthma is associated with bronchial hyperreactivity which is due to airway inflammation. 
Treatment must be directed toward the inflammation as well as the bronchoconstriction. Appropriate 
management is difficult without measurement of the degree of airway obstruction. Severity of exacerbations 
is assessed by PEFR (Peak Expiratory Flow Ratio): 

PEFR >80% predicted or best = controlled 60-80%= uncontrolled 40-59%= acute severe «4096 or «100 
l/min- life threatening Silent chest, cyanosis, confusion, coma, hypotension, acidosis require immediate 


intubation and admission to ICU 


TREATMENT OF ASTHMA General 

1. 02 to keep saturation >92% 

2 Antibiotics only if pyrexial or pneumonia on X-ray 

3. Sedatives are contra- indicated Specific 

1 Beta-2-agonists and anticholinergic (ipratropium) by inhalation 
If PEFR is > 60%, use Salbutamol (5 mg) or fenoterol (1 mg) nebules (Unit Dose Vials) on their own. 
If PEFR is < 60%, use ipratropium bromide(0,5 mg) plus a beta-stimulant as above in combination eg 
Atrovent Beta or Combivent. These should be administered continuously (every 20 minutes) until 
PEFR > 60%. 
UDV’s are pre-diluted and do not require addition of saline. 

2. Steroids 
Oral prednisone / prednisolone if uncontrolled. All patients managed for acute asthma should be given 
steroids even if there is a rapid response and the patient is discharged. {Prednisone 0.5 mg/kg once 
daily X 10 - 14 days] 
If acute severe or life-threatening, administer hydrocortisone 200 mg IV immediately and then 6 hourly 
for 24 hrs. Thereafter give oral prednisone as above 

3. MgS04 
Administer 22 MgS04 IVI over 20 mins. Repeat once if necessary. 

4IV Salbutamol 
Intravenous salbutamol is rarely used except occasionally in ventilated patients. It is given as an initial 
dose of 0,5 mg IV slowly, followed by a maintenance of 3-20 ug/minute  (5mgin 


500 ml dextrose water or normal saline). Watch for hypokalaemia. 
5. Adrenaline 


If no intravenous access is immediately available and the patient is moribund, subcutaneous Adrenaline 
(0,3 ml of 1:1000 solution, and repeated every 20 minutes if no response) has been successful and side- 
effects are not significant, even when given slowly intravenously under emergency circumstances. It is 
not superior to salbutamol as above. Special care must be taken 


in the elderly and those with (or at risk of) cardiovascular disease. 
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6. Theophylline 
No longer recommended as part of routine therapy. There is no synergy with other bronchodila- tors 

7. Intubation and mechanical ventilation 
May be needed if patient becomes exhausted, and/or if life- threatening features ensue (See above). 
Caution should be exercised that air trapping does not occur. Respiratory rate should be < 10 to ensure 
adequate time for exhalation. Avoid PEEP initially. SEEK assistance from an intensivist. 

8. Convert to metered dose inhalers once there is significant improvement of clinical features and peak 
flow. Continue oral steroids as above for up to 14 days. 


SECTION 1.13 PNEUMOTHORAX TYPES 

Pneumothorax can be divided into: 

1. Spontaneous pneumothorax 
Occurs in tall thin young adult males (due to rupture of a subpleural bleb with normal underlying lung), 
in smokers and with underlying lung disease e.g. emphysema, asthma, TB,, PCP, interstitial lung 
disease etc. 

2. Traumatic pneumothorax: 
With open or closed chest wall injuries. Often associated with surgical emphysema 


Pneumothorax is life threatening under 3 circumstances: 
1. Tension pneumothorax 
2. Large haemopneumothorax 


3. Simple pneumothorax in the presence of severe underlying lung disease. 


CLINICAL FEATURES 

1. Sudden onset of chest pain, dyspnoea.and cyanosis (If 1-3 above) 

2. Resonance on percussion with decreased or absent breath sounds 

3. Mediastinal deviation toward the pneumothorax (simple) and away (tension). 


4. Elevated JVP, hypotension (tension). 


EMERGENCY MANAGEMENT OF PNEUMOTHORAX 

1. Examine for injuries, surgical emphysema, deviation of the trachea and/or apex beat, decreased breath 
sounds and hyper-resonance. 

2. If there is a strong suspicion of a tension pneumothorax, this pressure must be released immediately by 
insertion of a wide bore IV cannula through the second intercostal space in the midclavicular line on the 
affected side. If air rushes out under pressure, a tension pneumothorax was probably present. The 
needle should be withdrawn, but the cannula retained until an urgent formal intercostal drain has been 
inserted. 

3. Cover penetrating wounds on the chest with a sterile dressing, but watch out for development of a 
tension pneumothorax (Tape 3 sides of the dressing, leaving one side untaped.) 

4. X-ray and insert intercostal drainage tube. It is important to remember that there may be other associated 
injuries related to trauma. 

5. Small pneumothoraces in an otherwise stable patient may be treated conservatively i.e. supplemental 
oxygen (speeds up the resorption of the pneumothorax) and frequent chest X-rays. 
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SECTION 1.14 HAEMOPTYSIS 


DEFINITION 


Haemoptysis is considered to be massive if greater than 500ml, or if resuscitative measures are required. 
Repeated smaller episodes of haemoptysis may herald a massive haemoptysis. 


MANAGEMENT 


Classify patients initially on clinico-radiologic examination: 


A. 


If obviously an inflammatory condition (TB, bronchiectasis, pneumonia) 


If haemodynamically stable 


a 
b 

c 

d 
e. 
f. 
g 
h 


Large bore IV line. 
Order blood on standby. 
Initiate antibiotic / anti-tuberculous therapy. 
Sedate with oral diazepam (with care), and suppress cough with oral codeine phosphate linctus 
Oxygen as necessary. 
Initiate investigative procedures i.e. Chest x-ray, sputa, coagulation profile 
Urgent Pulmonology / Cardiothoracic consultation. 
Refer for bronchial artery embolisation 


If haemodynamically unstable 


a. 


b 
c. 
d 


Aw wo 


Volume replacement: Ringers lactate followed by packed cells as required. 

Urgent Cardiothoracic consult: is surgery feasible and necessary? 

Intubate if shocked or evidence of respiratory distress. Ask for Anaesthetist. 

If bleeding actively and the site is on the left, advance the ET tube to ventilate the right lung 
preferentially. If on the right, attempt to advance the ET tube down the left main bronchus, or position 
the tube above the carina and attempt to tamponade the right side with a Foleys catheter. Turn the 
patient onto the side of active bleeding. Call pulmonologist to bronchoscop- ically place tube 


NB: These are desperate measures, and are not a substitute for urgent cardiothoracic intervention. 
If stable, refer for bronchial artery embolisation. 


If not obviously compatible with an inflammatory condition: 
Investigate and resuscitate as above . 

Cardiothoracic / Pulmonology consultation re:bronchoscopy, CT scan, angiogram etc. 
Exclude cardiac disease (eg. mitral stenosis) 


Consider pulmonary embolic disease. 


SECTION 1.15 COMMUNITY-ACQUIRED PNEUMONIA 


SUSPECTED PNEUMONIA 
PA and Lateral Chest Radiograph 


Confirms diagnosis 
Delineates extent of consolidation 


Indicates underlying disorders 
Denotes complications 
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Decision to hospitalise 

Severity is assessed by means of the CURB 65 or CRB 65 scores (One point is allocated for each of the 
following): 

C - Confusion U - Urea >7 

R - Respiratory rate > 30 breaths/minute 

B - Blood Pressure - Systolic < 90 mmHg / Diastolic < 60 mmHg 65 - Age > 65 years 

CURB 0 and 1 - Can be treated as outpatients unless there is significant co-morbidity, poor social 
circumstances, no transport etc 

CURB 2 - Hospitalize 

CURB 2^ - Call intensivist for a consult 

CRB 65 is as valuable if urea is not available: 

1= treat as outpatient > 2: Admit 

3 and 4 consider ICU if available 


TREATMENT: 

Ambulatory care: 

High-dose oral amoxicillin (agent of choice) lg 8 hrly or 2g bd or amoxicillin/clavulanate lg 8 hrly or 2g bd 
or 2nd generation cephalosporin cefuroxime Igram 8 hourly + Macrolide/azalide 

or new fluroquinolone; moxifloxacillin (400mg daily), levofloxacin (500mg bd or 750mg daily) if no other 


agent available. 

Hospitalised: 

Amoxicillin / ampicillin 1 gram 6hrly IV + Macrolide/azalide 

CURB 1 or 2 with co-morbidity: 

Amoxicillin/clavulanate 1.2g 8 hrly or 2nd generation (cefuroxime 1.5g 8 hrly) 
+ Macrolide/azalide 


Treatment of CURB >3: 

Amoxicillin/clavulanate 1.2g 8 hrly or 2nd generation (cefuroxime 1.5g 8hrly) or 3rd generation 
cephalosporin (ceftriaxone 1-2g bd, cefotaxime 2g 8hrly) 

PLUS gentamicin 5mg/kg once daily (NB - dose adjustment for renal failure) x 3 days if sputum contains 
gram negative organisms (If Gram positive organisms, stop gentamicin). Macrolide/azalide is added as 
atypical cover (Legionella) and as an immunomodulator (Azithromycin 500mg daily or clarithromycin 
500mg bd). 

Diagnostic approach 

Sputum Gram stain and culture Blood cultures 

Routine haematology/biochemistry Thoracentesis for pleural effusion 
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SECTION 2: HYPERTENSIVE URGENCIES & 
EMERGENCIES 


More harm is caused by unnecessary attempts to reduce a blood pressure rapidly based on an absolute value 


rather than the true presence of a hypertensive emergency. In most instances the blood pressure should be 
reduced gradually with oral therapy. 


SECTION 2.1 SEVERE HYPERTENSION 

Stage 3 Hypertension (DBP >110 mmHg and / or SBP >180 mmHg) 

Asymptomatic with or without evidence of target organ damage: 

1. Administer 5mg diazepam sublingually and measure the BP after resting for 1 hour. 

2. — If still elevated to the same degree, start oral therapy using two drugs, one of which should be a low- 
dose thiazide-like diuretic. 

3. Follow-up carefully and refer as needed. 


SECTION 22 HYPERTENSIVE URGENCY 


Often asymptomatic but with evidence of target organ damage or grade III/IV retinopathy (malignant / 

accelerated hypertension). This is not an immediately life-threatening condition. Ideally, all patients with 

hypertensive urgency should be treated in hospital: 

1l. Commence treatment as above with 5mg diazepam sublingually and observe response. 

2.  Ifstill elevated 1 hour later, two oral agents may be initiated with the aim of lowering the DBP to 100 
mmHg slowly over 48-72 hours. 

3. A diuretic (a thiazide is preferred unless there is renal dysfunction, in which case furosemide 40mg 
daily) is used along with one of the following 


. Long-acting calcium channel blockers (Nifedipine slow release 30 mgdaily, verapamil 
slow release 240 mg daily, amlodipine lOmg daily etc). 
“ ACE inhibitors: Use low doses initially (Enalapril 5mg bd or perindopril 4mg daily) 


Avoid if there is hyponatraemia (< 130 mmol/I) which suggests hyperreninaemia and potential 
for a rapid fall in BP with ACE inhibitors. 

Beta-blockers: These are generally used as second line agents provided there is no bradycardia. 
Carvedilol 12.5 mg bd increasing to 25 mg bd, or metoprolol 100 mg daily increasing to a 
maximum of 400 mg in 1 or 2 doses (Atenolol is no longer considered a suitable drug for the 
management of hypertension) 


Hypertension with Thrombotic (Ischaemic) Stroke or Intracerebral Haemorrhage 
Therapy based on BP level: 


1 SBP < 220 mmHg / DBP < 120 mmHg 
. Treat pain, agitation, nausea, hypoxaemia. 
. It is most important not to reduce the cerebral perfusion pressure (MAP-ICP) too rapidly, as only 
rarely will an intracranial pressure monitor be available. 


Do not use agents such as mannitol, hypertonic saline and manoeuvres such as hyperventilation. 
. Only treat this BP urgently if hypertensive emergency co-exists. 


. There is new evidence that intensive lowering of SBP to « 140 with intracerebral haemorrhage is 
associated with improved functional outcomes 
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2. SBP > 220 mmHg / DBP > 120 mmHg 
. Aim to reduce BP by 10-15% to < 185/110 


? Labetalol 10-20 mg IVI over 1 to 2 minutes followedby 2 - 4 mg/min infusion 
. Initiate 2 oral agents (as above) at the same time. 


. NB: Avoid Sodium nitroprusside (SNP) outside of the ICU 
Do not use sublingual nifedipine or ACE inhibitors 


SECTION 23 HYPERTENSIVE EMERGENCY 


This is a rare life-threatening situation requiring immediate lowering of BP usually with parenteral therapy. 
The true emergency situation should preferably be treated by an Intensivist. 
The life-threatening complications in hypertensive emergency include: 


. Hypertensive encephalopathy (severe headache, visual disturbances, confusion, seizures, coma). 

* Unstable angina / myocardial infarction. 

. Acute left ventricular failure with severe pulmonary oedema. Remember that pulmonary oedema per se 
is a stressful condition and may elevate blood pressure. 

. Eclampsia and severe pre-eclampsia 

* Acute aortic dissection 

General Management 

$ Admit the patient to a high care / ICU setting for parenteral drug therapy and close monitoring. 

. Do not attempt to lower the BP rapidly with sublingual nifedipine or ACE inhibitors or parenteral SNP 
as these are more likely to cause harm than benefit. 

. If ICU is not available attempt to lower the BP over 24 hours to 160/100 mmHg which is often 
achievable with oral agents 

. If a parenteral agent is used, an oral regimen should be initiated simultaneously. This allows earlier 
tapering and discontinuation of the parenteral agent 

. The long-term maintenance treatment of hypertensive urgencies and emergencies may require 3 or 4 
different classes of antihypertensive drugs to ensure eventual adequate control of « 140/90. 


Treatment of Hypertensive Emergencies 


Intravenous: 

1.  .Labetalol 10 - 20mg bolus, repeated after 10 minutes, then infuse at 2mg/min. Initiate oral therapy 
simultaneously. Use with caution with COPD, asthma, bradycardia. 

2; Furosemide 10 - 20mg IVI may potentiate the action of the other agents. Do not use larger doses 
unless the patient has oedema indicating fluid overload. 

3.  Nitroglycerin 5 - lOug/min only when hypertension occurs with myocardial ischemia. Rapid 
tachyphylaxis occurs and other drugs such as beta-blockers, and ACE inhibitors should be instituted 
early. 

4. SNP is not used outside of the ICU and then only with intra- arterial BP monitoring. 


1. Oral agents should be added to the regime as described under “Hypertensive Urgency” (above), or 


used alone if IV agents are not available. 
2. Do not use sublingual ACE inhibitors or calcium channel blockers. 
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SECTION 2.4 HYPERTENSION IN PREGNANCY 


Hypertensive conditions of pregnancy, particularly pre-eclampsia, are multi-organ diseases requiring the 
monitoring of renal, liver, placental and central nervous functions. BP > 140/90 mmHg on 2 occasions, at 


least 6 hours apart, is abnormal. 
BP 5140/90 mmHg: Treat with oral medication. 


BP >180/110 mmHg: Should be treated as a hypertensive emergency. 

The presence of significant proteinuria (2+ on dipstick or 300mg/24 hours) in the first half of pregnancy 
usually indicates underlying chronic renal disease, but when it appears for the first time in the second half of 
pregnancy, usually in association with hypertension, pre-eclampsia is the most likely cause. Patients with 
pre-eclampsia should be admitted to hospital. 


Oral Medication (BP » 140/90 mmHg) 


1. The process of 
eclampsia can only be terminated by delivery of the child. 


2; The goal should be to lower the 
BP to 140/90 - 150/100 mmHg 
3. Drugs should be administered as follows: 


e If the patient is eclamptic, IV therapy should be administered (labetalol as above). 
= Methyldopa - Start with 500mg 8 hourly, increasing to 750mg 8 hourly. 


. Slow release nifedipine - 30mg daily. 

s Slow release doxazocin - Start with 4mg daily, increasing to 8mg daily. 

. For patients with chronic hypertension without proteinuria, low dose thiazide works well as a 
second or third additional drug. 

. Although diuretics are contra- indicated, these patients frequently have renal dysfunction and the 


combination of this and IV fluid may result in pulmonary oedema. If this occurs see 
“management of pulmonary oedema”. 

. The mainstay of therapy for seizures is magnesium sulphate (4 - 6g in 100ml 5%DW over 20 
minutes, and then 1 - 2g/hour. Monitor deep tendon reflexes to avoid overdose and the 
development of weakness. 

s Avoid ACE inhibitors, reserpine and diuretics in patients with pre eclampsia. Pure beta- blockers 


chonld anlv he need far veru enecifice indicatinne 
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SECTION 3: EMERGENCY DIALYSIS 


SECTION 3.1 INDICATIONS FOR EMERGENCY DIALYSIS 
1. Intrinsic Acute Kidney Injury (AKI) 
Absolute 


All renal failure patients who are clinically uraemic, e.g. with: 

. Uraemic pericarditis 

. Uraemic CNS signs (flapping tremor / mental torpor / coma) 
. Medically uncontrollable hyperkalaemia 


. Overload or pulmonary oedema not easily responsive to intensive diuresis. 


. "Planned" emergency dialysis, i.e. persistent oligo-anuria + renal failure 

Relative 

. Rapidly rising serum creatinine or a serum creatinine > 600 - 800 umol/1, even in the face of 
output > 1 000 ml/day 

. Note: Rapidly rising blood urea alone, untreated hyperkalaemia, acidosis and blood urea > 45 


mmol/l are not in themselves indications for dialysis unless accompanying one or more of the 
above criteria. 

. Severe uraemic bleeding, e.g. malena, haematemesis, may be controlled by DDAVP 
(Desmopressin) IV (Dose = 0.3 x body weight = number of amps) and / or Cyclokapron 500 mg 
tds IV/PO, otherwise anticoagulant-free dialysis can be considered. Monitor serum sodium 
when using DDAVP. 


SECTION 3.2 CHRONIC KIDNEY DISEASE 
. Dialysis is recommended when the eGFR is ~5-10 ml/min or 
: When the eGFR is less than 15 ml/min and the patient has one or more of the following: o 
Symptoms or signs of uraemia 
o Diuretic resistant fluid overload 
o Poorly controlled blood pressure o 
Evidence of malnutrition 
o Refractory metabolic acidosis 


o Refractory hyperkalaemia 


SECTION 33 ACUTE HEPATIC FAILURE 
WITH OR WITHOUT AKI 


. Fulminant hepatitis: Dialyse early because of risk of cerebral oedema. 
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SECTION 3.4 POISONS 


Standard haemodialysis is not effective for many toxins. Special membranes, utilizing charcoal 
haemoperfusion are required for certain poisonings, such as paracetamol and long-acting barbiturates. 
The table below highlights poisons that may be removed by various modalities: 


Haemodialysis Continous Haemoperfusion Plasmapharesis 
therapies (like 
CVVHD) 
Lithium Valproate Carbamazepine Phalloids (Amanita phalloides) 
Ethylene glycol Lithium Theophylline 
Methanol Metformin Paraquat 
Salicylates Theophylline Paracetamol 
Valproate Barbiturates (long acting) 
Metformin 
Theophylline 
. Peritoneal dialysis is not recommended for removal of poisons except in very small children. 
s Continuous renal replacement therapies (CRRT) have a theoretical advantage in patients who 


have ingested substances that are highly lipid bound and have large volumes of distribution with 
slow intercompartmental transit times from the extravascular to the intravascular space. In 
theory, CRRT is ideal in cases in which serum levels of toxins rebound after rapid removal, or 
in haemodynamically unstable patients. 

. Haemoperfusion uses a cartridge similar to adialysis membrane inwhich toxins are 
removed from the blood by binding to activated charcoal or a resin, rather than diffusing 
out of the blood down a concentration gradient. One of the issues, besides cost, for 
haemoperfusion is the need to change the cartridges which become saturated every 2 to 3 hours. 


SECTION 3.5 AUTO INTOXICATIONS WITHOUT RENAL 
FAILURE, WHERE DEATH IS IMMINENT 
(Dialysis rarely needed - see section on metabolic emergencies) 
. Severe irreversible hypercalcaemia 
s Severe hypo- / hypematraemia 
. Severe hyperuricaemia 


SECTION 3.6 INTRACTABLE CARDIAC FAILURE 


s Ultrafiltration can be considered, but is not always practical. 
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SECTION 4: METABOLIC EMERGENCIES 
SECTION 4.1 HYPERKALAEMIA 


Clinical Features 


Paraesthesia, fatigue, muscle weakness, decreased tendon reflexes 


Ascending flaccid paralysis, respiratory paralysis 


Cardiac instability, cardiac arrest 


ECG Changes 
Tall, peaked, symmetrical T-waves (> R wave in 2 or more leads). 


(a) 


(b) 
(c) 


(K* » 6 mmol/l) 


Prolonged PR interval (1st degree heart block); flattened or absent P-waves 
Widened QRS complexes (>0,12s); ST segment depression, deep S-wave, merging of S & T- wave 
(sine wave pattern), bradycardia. 


(Kt > 7 mmol/l) 


Ventricular tachycardia, ventricular fibrillation, pulseless electrical activity or asystole may occur 
The cardiotoxic and ECG changes are usually related to: 

Rate of rise of K* 

Presence or absence of acidosis 

Presence of depletional hyponatraemia 

Presence of hypocalcaemia 


Therefore a patient with chronic stable renal failure could have a K* > 7-8 with a normal ECG 


Therapy 


(a) 


(b) 


Check K* and other electrolytes ( 1 -4 hourly) and monitor ECG 
Emergency if K* > 6,5 mmol/l or any increased value with ECG changes or neuromuscular 


symptoms 


Stop K* supplements / K* - sparing diuretics / ACE inhibitors / NSAID's / ARBs 
Mild Elevation (K* >5,5 mmol/1) - Remove potassium from the body: 


Kayexalate 15-30g in 50-100ml of water 6 hourly orally or by retention enema (Onset within 1-3 
hours / Duration of effect 4-6 hours) 


Furosemide 40-80mg IV (0,5 - 1 mg/kg) over 1-2 min (provided patient not dehydrated) 
Moderate Elevation (K* > 6,0 mmol/1) - Shift potassium intracellularly: 


Glucose 50-100 ml of 50% solution with 10 u regular (rapid acting) Insulin IV over 15- 30 min. 
(Onset within 30 min / Duration of effect 4-6 hours). May follow with 10-20 units Insulin + 


500ml 1096 D/W over 1 hour. Monitor blood glucose levels hourly for at least 6 hours. 
Kayexalate / Furosemide (as above) 
Dialysis (preferably haemodialysis) 


59 


(c) Severe Elevation (K* > 6,5 mmol/1) without ECG changes: 


. Nebulized Salbutamol 10-20mg overl5 min. (Onset within 15 min / Duration of effect 15-90 
min). Repeat if necessary. 

. Glucose and Insulin (as above) 

. Sodium bicarbonate 50ml of 8,5% solution IV over 5 minutes if metabolic acidosis is present. 


(Onset within 10 min / Duration of effect 1-2 hours). Repeat after 15 min if necessary, followed 
by 100-150ml in 1 litre 576 D/W over 2-4 hours or longer if patient at risk of volume overload 


$ Kayexalate / Furosemide / Dialysis (as above) 

(d) Severe Elevation (K* > 6,5 mmol/1) with ECG changes - Protect the heart first: 

. Calcium chloride 10ml of 10% solution IV over 2-5 min first to stabilize the myocardial 
cell membrane (Onset within 1-3 min / Duration of effect 30-60 min). Calcium must be 
infused SEPARATELY from sodium bicarbonate to prevent precipitation! 

. Sodium bicarbonate (as above) 

. Glucose and Insulin (as above). 

. Nebulized Salbutamol (as above) 

2 Kayexalate / Furosemide / Dialysis (as above) 

(e) Monitor effectiveness and watch out for recurrent hyperkalaemia and electrolyte abnormalities 
caused by the therapeutic options above 
(f) Search for and treat the cause. 


Diagnostic Approach to Hyperkalaemia 


Hyperkalaemia 
Spurious K* Excess Redistribution 


* Haemolysis * Acidosis 


* Thrombocytosis Beta blockers 
* Leucocytosis 
* Tight tourniquet 
GFR «5-10ml/min GFR »20ml/min 
ARF / CRF 
Rhabdomyolysis 
Haemolysis 
Hypercatabolism 
K* adminstration 
Low Aldosterone Normal or High 
Aldosterone 
* Renal Tubular defects 
* Renal Transplant 
SLE 
Low Renin Normal or High Renin : HANG MEAM 
* Type 4 RTA * Addison's * Congenital 
* PGinhibitors * Heparin * Drugs 
* Cyclosporine * ACE Inhibitors 
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SECTION 4.2 HYPOKALAEMIA 
Clinical Features 


. Fatigue, muscle weakness, decreased tendon reflexes 

. Leg cramps, constipation, ileus, rhabdomyolysis 

. Ascending paralysis, respiratory difficulty 

. Arrhythmias (especially if on Digoxin), including PEA, VT, VF, asystole 

. May be associated with hypomagnesaemia, hypocalcaemia or alkalosis (K* 
decreases by 0,3mmol/ for every 0,1 increase in pH) 

ECG Changes 

(a) Flattening of the T-waves / widening of the QRS complexes 

(b) Prominent U-waves (larger than the T-waves) 


(c) ST segment may be depressed and the T-wave may invert. 


V4 V5 V6 


Therapy 
. Check K* and other electrolytes ( 1 -4 hourly) and monitor ECG 
2 Oral K* preferable for serum K* value >3,0 mmol/1 and patient asymptomatic 
. Investigate and treat the cause 
. K* deficiency often associated with Mg deficiency (Mg is required for prevention of renal K* loss) 
. Avoid dextrose containing fluids as insulin release may shift potassium intracellularly, worsening the 
hypokalaemia 
. Avoid insulin therapy in hyperglycaemia until hypokalaemia is corrected 
. Correction of severe hypokalaemia should be done with cardiac monitoring 
. Always replace K* GRADUALLY 
. Serum K* « 2,5 mmol/l is life threatening: 
(a) 20 mmol KCI (10ml of a 15% solution) diluted in 1 litre Normal Saline infused IV slowly over 
2 hours. Check serum K* before repeating. Do not exceed 20 mmol per hour. If given through a 
central line, ensure that the catheter tip is NOT in the right atrium 
(b)  Ifpatient is at risk of fluid overload, a more concentrated solution of 20 mmol KCI in 100 mis 
of normal saline may be used at 10 mmol per hour. A central line should be used to prevent pain 
and phlebitis caused by infusing concentrated KCL solutions through peripheral veins. Do not 
exceed 20 mmol per hour. 
(c) Consider 1-2g MgS04 (2ml of a 50% solution) diluted in 50-100ml 5% D/W infused IV over 1 
hour 
(d) Only in exceptional circumstances (unstable arrhythmias or cardiac arrest caused by life- 
threatening hypokalaemia), very carefully infuse KCI at 1 ml/min (2 mmol/min) over 10 min, 
then 0.5ml/min (1 mmol/min) over the next 10 min. Continuous ECG monitoring is mandatory. 
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Diagnostic Approach to Hypokalaemia 


Hypokalaemia 


Extrarenal Renal K* loss 
(Urine K* « 20 mmol/day) (Urine K*> 20 mmol/day) 


7 N yi X 


Normal acid base Metabolic Metabolic Acidosis Metabolic Variable Acid base 


Acidosis Alkalosis 
* Intake e Diarrhoea Renal Tubular Acidosis ee See below © Mg depletion 
deficiency * Fistula Diabetic * Antibiotics 
* Anorexia * [axative Ketoacidosis Penicillins 
* Tea/toast diet abuse Aminoglycosides 
* Excess sweat * Leukaemia 


ee Metabolic Alkalosis 


Low («10mmol/day) urine Cl High (2»10mmol/day) urine C1* 
Normotensive Patients Normotensive Patients ani Patients 
* Vomiting/gastric loss * Diuretics 
Post Hypercapnoea * Any severe 
E gr ] 2 : 
Cl E Diarrhoea K* depletion Low Normal 
CE noera High Aldosterone Aldosterone 


Aldosterone Low Renin Normal Renin 
* Liquorice © Cushing's 
* Exogenous * Steroids 


Mineral- 
ocorticoid 
Low Renin High Renin 
Conn’s Syndrome * Renovascular Hypertension 


* Malignant Hypertension 
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SECTION 43 HYPERNATRAEMIA 


Clinical Features 

. Anorexia, nausea, vomiting, dehydration, thirst 

. Lethargy, weakness, paresis 

. Muscle irritability (twitching, tremor, spasticity, seizures) 

. Ataxia, drowsiness, stupor, coma 

Investigations 

. Serum and urine osmolality and urine Na+ should be measured 

. Serum Na+ generally >150 mmol/1 requires correction 

. An assessment should be made as to the cause of the hypematraemia (see algorithm below). The 
therapy will be different for a hypovolemic patient with a pure water/hypotonic fluid deficit as 
opposed to a hypervolemic patient with salt and water excess 

. Careful monitoring of serum sodium, urine sodium and osmolality, urine output, blood glucose and 
other electrolytes is crucial. Inappropriate therapy and over-aggressive correction can have devastating 
neurological sequelae. Seek specialist advice 


Therapy 
(i) Estimate free water deficit using the following formula: 
Total free water deficit (litres) = 0.5 x Wt (kg) x (Patient's serum Nat - 140) 
140 


(ii) Add estimated ongoing losses to the total fluid requirements 

(iii) Infuse half-normal saline or 5% dextrose water slowly over 48 hours. Do NOT lower serum sodium 
>10 mmol per day (Not more than 0,5 mmol/hour) 

(v) Can give tap water orally or via nasogastric tube 

(v) Investigate and treat the cause as per the suggested algorithm below 


Hypernatremia 


Y 


Increased 


ECFV ——— Salt excess 
V — salt ingestion 
à n — hypertonic NaCl 
Insufficient "a intake - Hypertonic Na bicarb 
ECFV 
Decreased Pd EM Normal 
Hypotonic fluid deficit Pure water deficit 
Urine sodium Urine osmolality 
Urine osmolality 
» 20 mEq/L « 10 mEq/L z 
< 700 mOsm/L »700mOsm/L < 700 mOsm/L > 700 mOsm/L 
Renal hypotonic ^ Extrarenal hypotonic Renal water loss Extrarenal water loss 
fluid loss fluid loss — nephrogenic DI or hypodipsia 
— diuretics — skin — central DI — insensible loss 
— osmotic diuresis — GIT — primary hypodipsia 
— secondary hypodipsia 
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SECTION 4.4 HYPONATRAEMIA 
Clinical Features 


Severe symptoms when acute onset and/or severe (« 120 mmol/1). 
CNS dysfunction (Nausea, vomiting, headache, irritability, lethargy, seizures, coma, death) can be life 
threatening. 


Therapy 


Treat the underlying cause 

Careful monitoring of serum sodium, urine sodium and osmolality, urine output, blood glucose and 

other electrolytes is crucial. Inappropriate therapy and over-aggressive correction can have devastating 

neurological sequelae. Seek specialist advice. 

Serum and urine osmolality and urine sodium should be measured in order to determine the aetiology. 

When hyponatraemia is associated with pronounced CNS dysfunction (usually serum sodium less than 

110 mmol/L), hypertonic saline should be administered: 

(a) Aim to raise the serum sodium to 120 mmol/l at a rate of no more than 1 mmol increase per 
hour, just until the neurological symptoms subside (Maximum increase of 4 mmol/l in the first 
4 hours and total increase less than 10 mmol/1 in 24 hours). 

(b Slowly infuse 200 ml hypertonic saline over 6 hours (e.g 0^ - 1 ml/min of 3% NaCl). Monitor 
serum sodium every 1-2 hours 

If CNS signs and symptoms are not present, hypertonic saline should not be used. More conservative 
measures, eg fluid restriction or demethylchloro-tetracycline should be used: 

(a) Aim to raise the serum sodium to 120 mmol/l at a rate of no more than 0,5 mmol increase per 
hour (Maximum increase of «10 mmol/1 over 24 hours) 

(b)  Ifthe patient is fluid overloaded (eg Nephrotic syndrome, cirrhosis, cardiac failure or renal 
failure) - Restrict fluid intake and administer furosemide 40mg IV slowly. Catheterize and 
measure urine output hourly. Replace 50% of urine output each hour with 0.9% saline. Monitor 
serum sodium every 1-2 hours. Once serum sodium »120mmol/l, stop active therapy and 
restrict fluid intake to approximately 500 ml/day. 

(c) Ifthe patient is hypovolaemic, replace fluid using Normal Saline. 

(d) If the patient is normovolaemic (eg SIADH, adrenal insufficiency, hypothyroidism) with serum 
sodium greater than 110 mmol/1 


- Restrict fluid intake to 50-60% of estimated maintenance fluid requirements (+1 litre/day). 
(e) Investigate the cause as per the algorithm below. 
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Hyponatraemia 


Is the patient dehydrated? 


Yes No 
Is urinary Na » 20 mmol/L? Is the patient oedematous? 
Yes No No Yes 
Renal Na+ loss Loss elsewhere Urine osmolality — Nephrotic syndrome 
— Addison's — Diarrhoea 2500 mmol/kg? — Cardiac failure 
— Renal failure - Vomiting — Cirrhosis 
— Diuretic excess — Fistulae — Renal failure 
— Osmolar diuresis  — Burns 
— Small-bowel 
obstruction 
— Trauma 
Ye N 
_ CF es o 
— Heat exposure | 
— Inappropriate — Water overload 
ADH — Severe 
hypothyroidism 
— Glucocorticoid 
insufficiency 
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SECTION 4.5 HYPERCALCAEMIA 


Clinical Features 

“Moans, groans, bones, stones and psychological overtones”: 

. Constipation, dysphagia, abdominal pain, peptic ulceration, pancreatitis 
. Muscle weakness, hypotonia, bone pain 

. Polyuria, polydipsia, dehydration, renal stones 

. Depression, disorientation, confusion, hallucinations, seizures, coma 

. Arrhythmias, cardiac arrest 

ECG Changes 

. Shortened QT interval, AV block 

E Prolonged PR or QRS intervals, flattened T-waves 


Causes 
. 1 ° or 2? Hyperparathyroidism 
. Malignancy 
. Pulmonary (TB, sarcoidosis, histoplasmosis, coccidiomycosis, berylliosis, ARDS) 
. Drugs (Ca+, Thiazides, oestrogen, lithium, vitamin A or vitamin D excess) 
. Endocrine (Hyperthyroidism, adrenal insufficiency, phaeochromocytoma, acromegaly) 
7 Miscellaneous (Immobilization, Paget’s disease, Milk-alkali syndrome) 
Investigations 
FBC, U&E, ESR, LFTs, Ca/Mg/P04, PTH 
. Albumin, alkaline phosphatase, protein electrophoresis 
. Chest X-ray 


. NB - Corrected calcium = measured 
serum Ca* + 0.02 x (40 - Albumin) 
Therapy 


* Serum calcium: >2,6 mmol/1 (>15mg%) with CNS symptoms is an emergency: 
(a) | Normal Saline infusion - 200-300ml/hour (provided patient not in heart or renal failure) until 


diuresis occurs (urine output > 100-150ml/hour), then decrease infusion to 100- 200ml/hour 
(b Monitor and replace K* and Mg as necessary 


(c) | Once patient has been rehydrated (or if in heart failure), administer furosemide 1 mg/kg if 
Bisphosphonates unavailable. 

(d) Consider dialysis with calcium-free dialysate if patient at risk of fluid overload. 

(e) Bisphosphonates e.g. Zolendronic acid 2-4 mg in100 ml Normal Saline infusion over 
at least 15 minutes. Should be effective within 48 hours. Patient must be adequately rehydrated. 

(f) For Vitamin D intoxication, sarcoidosis, multiple myeloma or métastasés, give prednisone 40 


mg daily or hydrocortisone 100 mg 8 hourly. 
(g) Stop any drugs that may be contributing to the hypercalcaemia 
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SECTION 4.6 HYPOCALCAEMIA 


Clinical Features 

. Paraesthesia (esp. fingertips & peri-oral), muscle cramps, stridor, tetany, seizures 

. Psychiatric disturbances 

. Chvostek sign (Twitching of eyelid or comer of mouth when tapping the facial 
tragus) 

. Trousseau sign (Carpopedal spasm when BP cuff inflated above SBP for >3 minutes) 

. Heart failure, hypotension, shock, cardiac arrest 


ECG Changes 
. Prolonged QT interval, T-wave inversion, bradycardia, AV block, VT. 


Causes 

. Chronic renal failure 

. Acute pancreatitis 

ê Hypoparathyroidism 

. Medications (eg Cimetidine, Calcium channel blocker overdose, etc) 
. Vitamin D deficiency (eg malnutrition, malabsorption, etc) 

. Magnesium deficiency 

. Toxic shock syndrome, sepsis, bums 

. Tumour lysis syndrome 


Investigations 

. Ionized calcium and corrected calcium 

> Magnesium, P04, U&E, albumin, alkaline phosphatase 

. NB - corrected calcium = measured serum Ca + 0.02 x (40 - semm albumin) 


Therapy 
Corrected calcium of < 2,1 mmol/1 is an emergency if patient symptomatic or ECG changes: 


(a) Replace calcium using either Calcium Chloride or Calcium Gluconate as follows: 


nerve at the 


. Calcium Chloride - Administer 10ml of a 10% solution over 10 minutes, then 35ml (diluted in 1 


litre 5%D/W) over the next 6-12 hours. Monitor response 


. Calcium Gluconate - Administer 10ml of a 10% solution over 10 minutes; then 70ml (diluted in 


1 litre 5%D/W) over 12 hours. Monitor response 
(b) Check K* and Mg levels and supplement as necessary: 


. If serum Mg is < 0,5 mmol/1, infuse Mg sulphate 2g in 100ml normal saline over 1 hour. 


(c) Recheck Ca, K+, Mg and pH levels every 4-6 hours 


(d) Investigate and treat the cause. 


(e) Particularly if hypophosphataemia present, consider Vit D Deficiency and supplement with starting 


dose of 0.5 ug Alfacalcidol per day 
(f) X Consider oral calcium replacement. 
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SECTION 4.7 HYPOPHOSPHATAEMIA 


Clinical Features 


Anorexia 

Dizziness, convulsions, encephalopathy, respiratory depression 
Bone pain (osteomalacia), rhabdomyolysis 
Muscular weakness, proximal myopathy, respiratory muscle weakness 
Congestive cardiac failure 


Haemolytic anaemia, thrombocytopaenia 


Causes 


a. 


b. 


c. 


Decreased intestinal absorption 
- Severe malnutrition, especially with alcoholism 
- Malabsorption syndromes, severe vomiting or nasogastric tube losses 
- Vitamin D deficiency 
Movement into cells 
- Insulin therapy for hyperglycaemic emergencies 
- Refeeding syndrome 
- Respiratory alkalosis 
Increased losses 
i Urinary 
o Primary and secondary hyperparathyroidism o 
Drugs: diuretics, tenofovir o Fanconi syndrome 


ii Haemodialysis 


Investigations 


Serum phosphate «0,8 mmol/1 
Check calcium and magnesium levels 


Parathyroid hormone and vitamin D levels 


May need to measure urinary loss of phosphate if cause not obvious 


Therapy 
Urgent treatment required if phosphate «0,3 mmol/1. 


Infuse 20 mmol/1 of K;PO, over 1 hour.if markedly symptomatic or 
3mmol/hr of KPO, over the next 6-8 hours is considered safe. For 
hypophosphataemia and milder symptoms, oral therapy is safer and preferred. 


critically ill.: 
patients with less severe 


Fleet enema can be given ORALLY - 10 - 20 ml qid, but may cause diarrhoea 


“Coca-cola” is also rich in phosphate 
NB: May need to supplement Calcium and Magnesium as well. 


Search for and correct associated electrolyte abnormalities 


SECTION 4.8 HYPOMAGNESAEMIA 


Clinical Features 


Paraesthesia, dysphagia, muscle tremors, fasciculations, nystagmus, tetany, ataxia 


Vertigo, mental confusion, seizures 
Positive Chvostek and Trousseau sign 
Cardiac arrhythmias (Torsades de Pointes), cardiac arrest 
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ECG Changes 
. Prolonged PR and QT intervals 


. ST-depression, T-wave inversion 

. Flattened or inverted P-waves, widened QRS, Torsades de Pointes 
Causes 

. Decreased intake (Alcoholism, malnutrition, starvation) 

. Increased losses (GIT, bums, lactation, renal disease) 

. Dmgs (Diuretics, digoxin, gentamicin, pentamidine) 

. Endocrine (Thyroid disease, parathyroid disease, diabetes) 
Investigations 

d Semm magnesium, potassium, calcium and phosphate. 

Therapy 


Requires treatment if symptomatic and Mg «0,6 mmol/1. Treat underlying cause: 
(a) Often associated with deficiencies of Ca, K* and P04 which need correction. 
(b Administer MgS04 as follows. Use with caution if renal failure is present. Monitor BP: 
s Mild - 400mg orally once or twice daily; several weeks of supplementation may be required 
. Moderate - 1 - 2g (2 - 4ml of a 50% solution, diluted in 10ml 5%D/W) IV over 15 minutes, then 
6g (12ml diluted in 1 litre 5%D/W) over 24 hours for 3 - 7 days 
$ Seizures - 2g (4ml diluted in 10ml 5%D/W) IV over 10 minutes (Consider also giving 


5 - 10ml 10% Calcium Chloride) 
. Torsades de Pointes - 


If pulse absent: 2g (4ml diluted in 10ml 5276 D/W) IV over 1-2 minutes during CPR 
If pulse present: 1 - 2g (2 - 4ml diluted in 50ml 5%D/W) IV over 10 minutes, 
followed by 0.5 - Ig/hour IV. Titrate to effect and watch BP carefully. 


SECTION 4.9 HYPERMAGNESAEMIA 


Clinical Features 


. Nausea, vomiting 

. Neuromuscular irritability, drowsiness, confusion 

. Muscle weakness, ataxia, paralysis, hypoventilation 
. Vasodilatation, flushing, hypotension, cardiac arrest 
ECG Changes 

. Prolonged PR, QRS and QT intervals 

. Flattened P-waves, peaked T-waves 


. Bradycardia, AV block, asystole 


Causes 

. Renal failure 

. Drugs (Laxatives, enemas, antacids, anticholinergics, narcotics, lithium, Mg for eclampsia) 
. Endocrine (Hyperparathyroidism, hypothyroidism, adrenal insufficiency) 


° GIT (Constipation, bowel obstruction, gastric dilatation) 


. Rhabdomyolysis, tumour lysis syndrome 
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Investigations 

. Ca and Mg levels 

s U&E and Creatinine 

Therapy 

Treatment required if Mg > 1,75 mmol/1 (> 2,2 mEq/1) and patient symptomatic: 

. Stop further Mg intake. Provide ventilatory support if necessary 

x Calcium chloride 10ml of a 10% solution over 5-10 minutes. Repeat after 5 - 10 minutes if necessary. 
(To antagonize the neuromuscular and cardiovascular effects of hypermagnesaemia) 

s Saline diuresis - Normal Saline infusion 500 ml/hour initially, followed by furosemide 1 mg/kg IV once 


rehydrated (and provided renal function is normal) 
. Dialysis if necessary 


SECTION 4.10 BLOOD GAS ANALYSIS 


Arterial blood gases (ABGs) can provide significant insight into pathophysiological disturbances in 

the patient and give clues to diagnosis as well as help guide further management. 

It is important to minimize errors: 

. Ideally a commercial pre-heparinised ABG syringe should be used. If using liquid heparin, excess 
heparin should be flushed out of the system. Only 0.05 ml of heparin per 1 ml sample of blood is 
required 

. Traumatic puncture should be avoided. If using an arterial line, 2 times the dead space volume 


should be aspirated before the test sample 
. Gas bubbles should be removed from the sample 
. The sample should be tested within 15 minutes of drawing 


. 15-30 minutes should be allowed for a steady state to be achieved after a change in Fio: and/or 
ventilator settings before doing an ABG 


Normal Blood Gas Values 
Arterial Venous 
pH 7.35-7.45 7.31-7.41 
pco» 35 - 45 mmHg (4.6 - 5.9 4] - 51 mmHg (54 - 6.7 kPa) 
kPa) 
p02 (Room air) 80 - 100 mmHg (10.5-13.1 35 - 42 mmHg (4.6 - 5.5 kPa) 
kPa) 
HCO* 22 - 26 mmol/L 25 - 29 mmol/L 
TCO2 23 - 30 mmol/L 23 - 30 mmol/L 
Base Excess -2 to +2 -2 to +2 
Standard HCCX, 20 - 25 mmol/L 20 - 25 mmol/L 
02 Saturation 95 - 98% 68 - 77% 
NB: 


7 1 kPa = 7.6 mmHg 
. p02 and pC02 will normally decrease with increasing altitude (e.g. with every 1000 feet (300m) rise, 
pQ2 decreases by about 4 mmHg) 
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Interpret the values obtained with the following steps: 

1. Oxygenation 
- Normal arterial haemoglobin saturation is over 94%. Patients will cope with lower saturation if 

the disease process is chronic 
- Interpret the Pa0» value in the clinical context (see below) 

2. Classify the pH 
- pH<7.35: acidaemia 
- pH>7.45: alkalaemia 
- Be aware that pH may be in the normal range in mixed acid-base conditions 

3. Classify the disorder using pH, PaC0; and HCO;- 

- Acidaemia 
o With high PaCO, and increased HCO0;" (metabolic compenstion) - respiratory acidosis 
o With low HC03~ and decreased PaCO; (respiratory compensation) - metabolic acidosis 
- Alkalaemia 
o With low PaC0 and decreased HCO0;" (metabolic compenstion) - respiratory alkalosis 
o With high HCO;“ and increased PaC0) (respiratory compensation) - metabolic alkalosis 

Oxygenation 

* Compare the saturation of haemoglobin (SOz) on the ABG. Does it correlate with the pulse oximeter? If 
not, there might be problems in the accuracy of the pulse oximeter readings, or the sample could be 
venous rather than arterial. 

. Next, look at the PaUs. Determine if the PaUs is acceptable for the patient's age and geographical 
altitude. Remember that patients with diseases like COPD and cyanotic congenital heart disease have 
chronically low oxygen saturations; that is ‘normal’ for them. 

Ventilation 

Alveolar hypoventilation results in hypercapnoea, and hyperventilation results in hypocapnoea, which will 

result in respiratory acidosis and alkalosis respectively. The patient’s renal system will compensate by 

retaining bicarbonate. This compensation becomes more efficient with time. 

Use compensation equations to assess adequacy of compensation and reveal mixed acidbase disorders 

- Metabolic acidosis (compensation by hyperventilation) o 
Expected PaC02 = (1.5 x HCO3") + 8 +2 

- Metabolic alkalosis (compensation by hypoventilation) o 
Expected PaC02 = 40 + 0.6 x (HCO;" - 24) 

- Acute respiratory acidosis (renal compensation) 

o Expected HC03" = 24 + 0.1 x (PaCO; - 40) 

- Chronic respiratory acidosis 
o Expected HC03" = 24 + 0.35 x (PaCO» - 40) 

- Acute respiratory alkalosis (renal compensation) o 
Expected HC03" = 24 + 0.2 x (PaCO, - 40) 

- Chronic respiratory alkalosis 
o Expected HC05* = 24 + 0.4 x (PaCO, - 40) 


71 


Causes of respiratory acidosis: 

1) Disorders of the neuromuscular system involved in ventilation: 
CNS depression e.g. over-sedation, encephalitis 

Brainstem damage e.g. brainstem stroke 

Spinal cord lesions e.g. trauma, myelitis 

Anterior horn cell e.g. polio, motor neuron disorders 

Nerve lesions e.g. Guillaine Barre Syndrome 


Neuromuscular junction e.g. Myasthenia Gravis, organophosphate poisoning 


wmonaogss 


Muscle weakness e.g. severe hypokalaemia, hypophosphataemia, polymyositis 
2) Inefficient flow of gases in the airways: 

Upper airway obstruction (hypercapnoea is a late sign!) 

Asthma 

COPD 

Large pneumothorax or fluid collection in the pleural space 


eae se 


Inefficient chest wall movement e.g. flail chest, circumferential chestwall bums 
f. Inefficient mechanical ventilation 
Causes of respiratory alkalosis: 


1) Salicylate toxicity 

2) Inappropriate mechanical ventilator settings 
3) Pregnancy 

4) High altitude (before acclimatization) 

5) Pain and anxiety 


Acid base balance 

CO2 + H20 H2CO3 HCOs- + H* 

As well as compensation of one for changes in the other, CO; and HCO;” are interdependent variables. 
Therefore HCO;“ changes cannot be interpreted without the PaCO0;. 

First look at the pH. Determine if there is acidaemia (pH < 7.35) or alkalaemia (pH > 7.45). Then look at the 
PaC0>. Determine if it is primarily a metabolic or respiratory problem. In general, CO» goes in the same 
direction as the pH for changes due to compensation for metabolic problems, and in the opposite direction as 
the pH if it is the cause of the pH abnormality. 

Metabolic acidosis 

This is the most common disorder encountered and is characterized by a low pH, low PaC0» and low HCO;*. 
It is important to calculate the expected range of PaCO0; after compensation: 

PaCO, = 1.5 x HCOs" + 8 (+2). If PaCO, does not fall in this range, then there may be a superimposed 


respiratory disorder. 
Then calculate the anion gap (AG) using the following formula: AG = Na* - [ CI" + HCOs"] 
The normal value is 4 to 12 mmol/1. However, albumin is an anion whose value is usually low in critically ill 


patients. To adjust the anion gap for this, use this correction factor: 
Corrected AG = AG + (0.25 x (40 - albumin)]. 


There are four main causes of high anion gap metabolic acidosis: 

1)  Lactic acidosis: 
a. Type A (cardiogenic or hypovolaemic shock, severe anaemia, severe hypoxemia) 
b.  TypeB (sepsis, ARVs, liver disease) 


c. Type D (intestinal bacterial overgrowth) 
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2) Renal failure (decreased organic acid excretion and decreased bicarbonate generation) 
3) Ketones (DKA, alcoholic keto-acidosis, starvation ketosis) 


4) Poisons (ethylene glycol, methanol, ethanol) 
Causes of normal anion gap metabolic acidosis: 


1) Infusion of fluids with high chloride concentrations (a common and potentially avoidable cause) 
2) Gastro-intestinal losses - small intestine fistula, pancreatic losses 

3) Renal tubular acidosis 

Metabolic alkalosis 


Metabolic alkalosis can lead to significant morbidity if not addressed adequately. It is characterized by 


increased pH, increased HCCV and increased PaC0>. 
Adequacy of compensation can be calculated by using this formula: 
Expected PaCO, = 40 + 0.6 x (HCCV - 24) 


The kidneys are extremely efficient in eliminating an excess of bicarbonate. Therefore apart from an 
initiating event there is usually a renal disorder that leads to persistence of metabolic alkalosis. 
(a)  Initiating events: 
. Gastric loss of H*: Persistent vomiting, gastric outlet obstruction 
. Shift of H*: Hypokalaemia induces movement of intracellular K* out of cells in exchange for 
movement of H* into the cells 
. Excess alkali administration 
(b Maintenance: 
$ Renal hypoperfusion: leads to stimulation of the renin-angiotensin-aldosterone system. The nett 


effect of this is reabsorption of Na* at the expense of H+ 
. Chloride depletion: also leads to stimulation of the renin-angiotensin-aldosterone system 
. Hypokalaemia: leads to alkalosis by different mechanisms including exchanging of H* for K*, 


impaired CI" reabsorption, renal ammoniagenesis and reduction of the GFR 


Note: 

. It is important to look for hidden disorders. Remember that compensation for significant disturbances 
will not bring the pH to normal - look for combined disorders. 

. Identification of an acid-base disturbance is only one step in establishing the diagnosis, and is not a 


diagnosis in itself. A clinical diagnosis takes into account the clinical picture as well as the ABG and 
other investigations. 

x Administration of sodium bicarbonate as routine ‘treatment’ for acidosis is fraught with difficulties. 
Rather treat the underlying disorder first before considering infusing sodium bicarbonate. 

Remember: 

. Clinical assessment takes precedence over ‘numbers’ 

. Anticipate complications in the patient's condition; don't wait for ABG values to change before 
changing management 

: Don’t try and fit the patient to the ABG, rather interpret the ABG in the context of the patient’s clinical 
condition 

s Beware of errors. This could be due to mislabeling of the patient’s sample or machine errors. If there is 
a drastic change in the ABG values without a change in the patient's condition, repeat the ABG with a 


new sample and another machine 
. Beware of mixed disturbances or hidden conditions giving relatively normal values 
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SECTION 5: ENDOCRINE EMERGENCIES 
SECTION 5.1 HYPERGLYCAEMIC EMERGENCIES (DKA 


AND HONKC) 


Clinical and Laboratory Features 


Hyperglycaemic 
keto-acidotic coma (DKA) 


Hyperosmolar 
non-ketotic coma (HONKC) 


History 


Age 


Onset 


Symptoms 


Signs 


Blood glucose 


Blood and urine 
ketones 


Serum sodium 
Serum potassium 
Serum bicarbonate 
Anion gap 

Blood pH 

Serum urea 


Serum Osmolality 


Previous history of DM, poor 
compliance with Rx, infection 


Younger 
Hours to days 


Polyuria, polydipsia, anorexia, 
nausea, abdominal pain, vomiting, 
stupor 


Moderate dehydration, acidotic 
breathing, confusion - coma 


elevated (up to + 40 mmol/1) 


strongly positive 


usually decreased 
normal/increased/decreased 
very low 

increased 

markedly decreased 
slightly elevated 


«330 mosmol/kg 


5096 will have no history of DM. 
Infection, trauma, drug-induced 


Elderly 


Several days 


Severe polyuria, polydipsia, 
increasing somnolence 


Profound dehydration, — stuporosed- 


comatosed, focal neurological signs 


markedly elevated (>40 mmolA) 


usually absent or weakly positive 


normal/increased/decreased 
normal/increased/decreased 
normal/slightly decreased 
normal/slightly increased 
normal/slightly decreased 
markedly elevated 


»350 mosmol/kg 


Serum osmolality = 2 (Na* + K*) + urea + glucose 


Therapy 


(i) 


Fluids 


The primary cause of mortality in HONKC and less so for DKA is too rapid a reduction in osmolarity. 


This results in cerebral oedema with irreversible brain injury. 


(a) Run the first litre of crystalloid (Ringers Lactate or Balsol - avoid normal saline in most 
instances as the associated elevation in chloride worsens the acidosis) IV over an hour. Give 
Thiamine 100 mg IMI if malnourished. 
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(i) 


(iii) 


(iv) 


(v) 


(b) 
(c) 


(a) 
(b) 


(a) 
(b) 


(c) 
(d) 


Run the next litre over 3-4 hours 


Fluid replacement should be not greater than 3 to 4 litres over the first 24 hours. It is usual for 
AKI to respond relatively quickly as the intravascular volume is maintained by the increased 
intravascular osmotic pressure. 

If the serum sodium rises above 150 mmol/l, or if the plasma glucose falls below 15 mmol/l, 
then change to 5% or 10% Dextrose water. Run at 100 ml/hr, and monitor glucose hourly. Aim 
for a urine output of > 0.5 ml/kg/hr (provided renal function is normal). 

Potassium 
Do NOT administer insulin until serum K* is known to be >3 .5 mmol/1. 


Withhold potassium supplementation initially if the ECG and/or serum measurement indicates 
hyperkalaemia (> 5.5 mmol/1). 
Replace potassium according to potassium measurements done hourly: 
é K*« 3.0 mmol/1 - 40 mmol KC! per litre fluid 
* K*3.1  -40 mmol/l - 30 mmol KC! per litre fluid 
s K*41 -5.0 mmol/1 - 20 mmol KC! per litre fluid 
$ K+5.1 -5.5 mmol/1 - 10 mmol KC! per litre fluid 
K* > 5.5 mmol/1 - Omit KCI 


NB: Never give > 20 mmol KC1 per hour IV. 
Phosphate 

Many diabetics become acutely hypophosphataemic during DKA treatment. Therefore replace 
phosphate as K;PO, when supplementing K* initially. Infuse 20 mmol/1 of K;PO,IV over 1 hour. 
NB: Magnesium and Calcium may need to be replaced as well 
Insulin 


Delay insulin until serum K* is known to be >3.5 mmol/1. 

10 u regular insulin IV stat, thenlO u IV (0.1 u/kg) hourly as a bolus or preferably as a 
constant IV infusion. 

Aim to lower the glucose levels by approximately 5 mmol/1 per hour. 

When the blood glucose is controlled (i.e. < 15 mmol/1) but acidosis is still present and 


anion gap is still increased, 5% or 10% Dextrose water plus KC1 together with hourly 
insulin as above, should be continued until HC03 >15, blood glucose <15 mmol/1, and 
pH >7.3. 

Acidosis 


It is essential to measure the anion gap (Na+ - {Cl- + HC03-)). Persistent acidosis is frequently due to 
hyperchloraemia following administration of normal saline (hyperchloraemic acidosis) 


(a) 


(b) 


If the pH < 7.0 (some studies suggest <6.9), IV Sodium Bicarbonate may be considered, 
provided K* > 4.0 mmol/1. 

Add 25 - 50 ml of 8.5% Sodium Bicarbonate to 200 ml of 0.45% Saline or sterile water, together 
with 10 mmol KC1, and run in over 1 hour. May repeat infusion until pH > 7.0. 
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(vi) 


Supportive Treatment 
(a) Record data on a Flow Chart 


(b) Look for and treat precipitating causes, such as infection, infarction, ischaemia, 
ignorance, intoxication, implantation 
(pregnancy). Also consider infections such 
as emphy 


sematous pyelonephritis or cholecystitis, mucor of the sinuses (esp DKA). 
(c) Antibiotics only if CRP elevated. 
(d) Consider prophylactic heparin with hyperosmolar comas 
(e)  Cardiorespiratory support as indicated 
(f)  Nasogastric tube if gastric dilatation present 
(Where there is uncertainty in a comatosed patient, i.e. hyperglycaemic vs hypoglycaemic coma, 
treatment should be as for hypoglycaemic coma - see below) 


SECTION 52 HYPOGLYCAEMIA 


Clini 


ical features 
Adrenergic Activation: 
- tremor, tachycardia, palpitations, sweating, faintness, anxiety, hunger 
Neuroglycopaenia: 
- Weakness, headache, disturbed intellectual function, amnesia, motor inco-ordination or 
paralysis, seizures, coma 


Diagnosis 


Blood glucose «3.0 mmol/1. Send blood for glucose to laboratory. 


Take blood for insulin, c-peptide and cortisol levels where cause not obvious. 


Therapy 


IV bolus of 50 ml 50% glucose (preferably diluted), and repeated as necessary until blood glucose 5-10 
mmol/l. Inject slowly and ensure that drip is free-flowing. 

Follow the 50% IV bolus with a continuous IV infusion of 10% dextrose water until the next meal. 
Monitor glucose hourly; keep blood glucose «15 mmol/l. 

Give Thiamine 100 mg IM and/or Vit B Complex, particularly if patient is alcoholic or malnourished. 

Out of the hospital setting, 1 mg Glucagon may be injected subcutaneously or intramuscularly before 
access to intravenous therapy is obtained. Once consciousness regained, provide a carbohydrate snack. 
Search for the cause (eg insulin, oral hypoglycaemics, alcohol, endocrine, tumour, liver disease) 

If hypoglycaemic due to sulphonylureas, prolonged IV glucose administration may be necessary. Do 
not use Glucagon. 

If the patient has not regained consciousness after 30 min with a normal blood glucose, look for another 
cause for coma. 


SECTION 53 ACUTE ADRENAL INSUFFICIENCY Clinical 


features 
Most instances of acute adrenal insufficiency do not arise de novo but occur in patients with underlying 


hypo: 


adrenalism. 

Antecedent features of long-standing adrenal insufficiency 

Hypotension with or without overt shock 

Prominent gastrointestinal symptoms (anorexia, nausea, vomiting, diarrhoea, abdominal pain, weight 
loss). 

Fever or hypothermia 
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Laboratory Findings 

. Hyponatraemia 

. Hyperkalaemia (variable) 
. Raised urea 

. Low bicarbonate 


Low/normal glucose 
Therapy 
(i) Specific: 
(a) Replace intravascular volume depletion with 596 dextrose in 0.946 saline infusion. (Up to 6 
litres may be required during the initial 24 hours). 
Be cautious in the presence of acute kidney injury as pulmonary oedema may be a complication 
of excess fluid with anuria/oliguria. 
(b) Hydrocortisone 200 mg IV stat, then 100 mg IV 6 hourly 
(ii) Supportive: 
(a) Monitor serum sodium and potassium 
(b) Monitor acid-base balance 
(i) Maintain oxygenation 
(iv) Monitor and treat cardiac arrhythmias 


SECTION 5.4 THYROTOXIC CRISIS / STORM Clinical 


features 

Thyrotoxic crisis is a clinical diagnosis defined by the presence of a life-endangering augmentation of 
thyrotoxic features: 

. Exaggerated features of thyrotoxicosis 

. Pyrexia with vasodilatation 

. Marked tachycardia 


. There may be features of cardiovascular dysfunction (in particular) but also of the 
central 
nervous and gastro-intestinal systems 
. A crisis rarely arises de novo and is usually precipitated byinfection, trauma, surgery, 


pulmonary embolus, I?! or thyroid surgery in a poorly controlled patient 
Laboratory Features (these are not invariable) 
. Anaemia with relative lymphocytosis 
. Hypokalaemia 
. Hypercalcaemia 


. Raised urea 

. Abnormal liver function tests 

Definitive Diagnosis 

Clinical diagnosis with elevated T3 and T4 levels and suppressed TSH level 


Therapy 
(i) Specific therapy, given in the following sequence: 
(a)  Carbimazole: 40 - 60 mg 8 hourly orally or by nasogastric tube. 
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(b)  Lugol's Iodine: 10 drops (+ 60 mg iodine) 8 hourly orally or by nasogastric tube one hour 
AFTER initiation of Carbimazole therapy (Can use IV contrast media if Lugol's iodine not 
available). 


(c) Dexamethasone (8 mg 8 hourly IV or orally) or Hydrocortisone (100mg IV 8 hourly), 
(ii) | Supportive therapy: 

(a) Maintain blood pressure with fluid or inotropic support (eg dobutamine). 

(b) Maintain oxygenation (cool humidified 02). 

(c) Caloric support. Oral nutrition or via NG tube is ideal, and 100 mg Thiamine daily. 

Be careful of fluid overload with LV dysfunction. 

(d) Digoxin (rather than negative inotropic agents) with furosemide for congestive cardiac failure 
and tachyarrhythmias. In thyrotoxic patients increased doses of digoxin are usually required to 
achieve therapeutic digitalisation. 

(e) Tepid sponging and paracetamol for hyperpyrexia. 

(f) Propranolol - 10 mg 6 hourly (if NOT in cardiac failure or hypotensive). Use very cautiously. 
Increase to 40 mg 6 hourly only if no adverse response to the lower dose. 

(g) Sedate if psychotic (eg Haloperidol 5 mg 8 hourly). If sedated, beware of pneumonia. 

(h) Treat any associated infection 


SECTION 5.5 MYXOEDEMA COMA 


Clinical Features 

. Majority of patients are elderly females 

. Majority of cases occur during winter andare associated with intercurrent illnesses (eg infec 
tion, anaemia, heart failure, trauma, cold exposure) 

. Features of chronic hypothyroidism are usually present 

. With myxoedema coma, supervening additional features are often present (eg psychotic behav 
jour, seizures, stupor, coma, hypothermia, hypotension, bradycardia, markedly delayed tendon 
reflexes, GIT stasis) 

Laboratory Findings (These are not invariable) 

. Hyponatraemia 

. Hypoglycaemia 

. Decreased p02, increased pC02, Acidosis 

. Elevated CK 

Definitive Diagnosis 


Low T3 and T4 levels with elevated TSH levels 


Therapy 
(i) Specific therapy: 
(a)  IVI agents are not available in SA. Give thyroxine orally or via nasogastric tube. Administer 
0,1 mg BD initially and increase as required. 
(b) Hydrocortisone 100 mg IV 6 hourly 
(c) Gradual rewarming 
(ii) Supportive therapy of the precipitating/complicating illnesses mentioned above. 
(iii) | Nasogastric tube. 
NB: Place on a cardiac monitor, and avoid fluid overload. 
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SECTION 6: THERMOREGULATORY EMERGENCIES 
SECTION 6.1 HYPERTHERMIA 


Defined as a core body temperature of > 38.5°C 

Fever: An increase in the core body temperature in conjunction with an increase in the hypothalamic 
thermoregulatory set point, as may occur with infection. 

Hyperthermia: An increase in the core body temperature with the hypothalamic set point remaining at the 
pre-hyperthermia level or lower and in conjunction with a process which exceeds the body's capacity to 
return the core temperature to normal. 

Causes: 

Heat syncope, heat cramp and heat stroke. 

Malignant hyperthermia. 

Neuroleptic malignant syndrome. 

Serotonin syndrome. 

Thyroid storm. 

Phaeochromocy toma. 

Iatrogenic eg operating room. 

Brainstem or hypothalamic injury. 


Drugs and intoxications. 


SECTION 6.2 HEAT STROKE 


Clinical features: 

1 Anorexia, vomiting, weakness. 

2 Muscle cramping. 

3. Lethargy, confusion, delirium, seizures, coma. 

4 Tachycardia, hypotension, shock. 

5 Hyperkalaemia, rhabdomyolysis, metabolic acidosis. 

6. Haemorrhage. 

Investigations: 

FBC: Haemoconcentration and leukocytosis. 

U&E: Elevated blood urea and creatinine. If early, may have an elevated NGAL (Neutrophil 
Gelatinose Associated Lipochalin). Hyperkalaemia. Myoglobinuria and creatinine kinase 
elevation. 


LFT: Elevated liver enzymes may signify liver damage. 
ECG: Tachycardia, QT prolongation. Non-specific ST segment changes. 
Ischaemic changes. 
Therapy: 
Supportive: 
1. Adequate oxygenation and ventilation must be assured. 
2. Volume resuscitation and electrolyte correction. 
3. Seizure treatment with benzodiazepines if 
necessary. 


Specific: Immediate cooling should commence and continue until core temperature is 38°C 
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Non-invasive: 


1. Remove clothing. 

2. Cool environment and fanning. 

3. Ice water bathing. (Avoid wetting the skin with alcohol). 
4. Cooling blankets. 

Invasive: 

1. Intravenous lavage with cooled Ringers Lactate (4°C). 

2; Extra-corporeal circuit eg haemodialysis. 


(Invasive techniques are effective but iatrogenic hypothermia may result if not carefully monitored). 


SECTION 63 MALIGNANT HYPERTHERMIA (MH) 


Although thought to be an operating room emergency, with the growing usage of triggering agents 


in the pre-hospital environment and in emergency departments, MH must be considered in 
these 

circumstances. With early identification and treatment, mortality rates arenow approximately 
596. 

Triggers: 

e Succinylcholine and all the volatile anaesthetic agents. 

Who is susceptible? 


. Previous history of MH crisis or a familial history. 
. Patients with King-Denborough syndrome or Central Core Disease. 


. Patients with a known or suspected myopathy may experience a syndrome similar to MH. 
Clinical features: (early recognition saves lives) 


1. Muscle rigidity, especially after administration of succinylcholine. Masseter muscle spasm with “jaws 
of steel" is an ominous early sign. Generalized rigidity after a triggering agent is administered. 
2. Hypermetabolic state: Hypercarbia, hyperthermia, tachycardia, metabolic acidosis, hyper- kalaemia, 


hyperlactataemia, rhabdomyolysis with cola-urine, hypoxia and cyanosis. 
3.  Multi-organ failure: Cardiac arrest, acute renal failure, DIC. 


Treatment: 

1. Identify the emergency and call for help immediately. Make sure that someone is sent immediately to 
retrieve DANTROLENE. (DANTROLENE comes in 20 mg ampoules and must be mixed with sterile 
water. It is difficult to mix and you should have one person responsible for this). 

2. Stop all triggering agents and place the patient on 100% oxygen and hyperventilate. (C02 can be 
difficult to control). 

3. Give DANTROLENE 1-2 mg/kg IVI stat and repeat every 10 - 20 minutes up to a dose of 10 - 20 
mg/kg. 

4. Aggressive intravenous fluid therapy. May need to use sodium bicarbonate (2-4 mEq/kg) if metabolic 
acidosis is severe. 


5. Surface cooling, iced saline gastric and cystic lavage and cooled intravenous fluid administration. 

6. Electrolyte management: Hyperkalaemia should be managed with a dextrose/insulin infusion (50 ml 
50% dextrose plus 10 units short acting insulin) and Calcium chloride (10 mmol/kg IV slowly over 20 
minutes). 

Ta The patient must go to an intensive care unit with invasive monitoring capabilities for at least 24 - 48 


hrs, as MH often rebounds within the first 15-24 hrs requiring repeat therapy. 
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8. Dantrolene contains mannitol, which may help with adequate diuresis, but the addition of furosemide 
may be considered if the patient is deemed intravascularly replete and an increase in urine output is 


desired. 


9.  Sympatholytics, magnesium and corticosteroids have not been shown to be of benefit. 


Clinical Pearls: 


1. Because the condition is rare, it may be missed, especially in non-traditional environments such as pre- 


hospital and 


the emergency department. 


2. Always get someone to mix the DANTROLENE as time to first administration prevents mortality. 
Recently a nanocrystalline DANTROLENE sodium suspension was shown to be easier to reconstitute 
and as effective. 

3. Make sure the patient and their family are referred to an MH testing centre and that they are made 
aware of their risk. 


TABLE TO ASSIST 


WITH DIFFERENTIATING THE COMMON HYPERTHERMIC 


DISORDERS. 
SYNDROME TRIGGER ONSET/DURATION SYMPTOMS/FEATURES 
MALIGNANT Sudden (mins) and Rigidity, Hypercarbia, Metabolic 
HYPERTHERMIA fulminant Acidosis 
Scoline and Volatile Resolves in 24-48hrs 
Anaesthetic Agents 
NEUROLEPTIC Dopamine Days Hypo-activity 
MALIGNANT Antagonists Rigidity 
SYNDROME 
SEROTONIN Serotonin Agonist Develops in 24hrs 
SYNDROME Exposure - Usually Resolves in 24hrs Altered mental state, Rigidity, esp 
Overdose or Xle lower limbs, Hyper-active bowel 
Agents sounds, Flushing, Diaphoresis 
ANTI- Exposure to Anti- Within hrs of admin. 
CHOLINERGIC Cholinergic Agents Resolves within 24hrs Agitation, Normal reflexes, No 
SYNDROME rigidity, Decreased bowel sounds, 
Erythematous skin rash 
HEAT STROKE Environment Within hrs of exposure Altered mental state, 
Resolves in < 24hrs Seizures or twitching, Cramping, 
N & V, Exhaustion 
SECTION 6.4 HYPOTHERMIA 
Defined as a core body temperature below 35°C 
Classified as Mild: 33 - 35°C 
Moderate: 30 - 33°C 
Severe: < 30°C 


Causes: Must think about multiple mechanisms simultaneously to avoid missing a causative pathology. 


CNS: 


Infection: 
Endocrine: 
Skin: 


Head injury, Parkinson disease, Multiple sclerosis, Sarcoidosis, Spinal cord tran 


section. 
May be a presenting feature of sepsis. 


Hypothyroidism, Hypoglycaemia, Pituitary failure, Addisonian crisis. 
Bums and other dermatological conditions eg exfoliative dermatitis. 
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Environment: Near drowning, iatrogenic eg operating theatre, poor heating. 

Drug therapies: Alcohol intoxication, tricyclic anti-depressants, beta-blockers, dexmedetomidine, clonidine, 
neuromuscular blocking agents, phenothiazines. 

Clinical Features: Depends on severity 


CNS: Progressive depression of consciousness. Coma, hyper-reflexia then hypo-reflexia. 
CVS: Mild: Tachycardia and vasoconstriction. 

When severe: Hypotension, depressed myocardial contractility and bradycardia. 

RESP: Respiratory rate falls. Apneic when severe. 


METABOLIC: Increased serum glucose initially, then hypoglycaemia, commonly associated with 
a metabolic acidosis. 

RENAL: Cold diuresis results in hypovolaemia. 

ECG: Bradycardia, J-wave (Osborne wave), atrial and ventricular fibrillation. 
Hypothermia results in an irritable myocardium. 


Osborne wave 


Investigations: 

° U&E, Blood glucose, Arterial blood — gas, Thyroid function test, Blood ethanol level, 
Toxicology screen. 
ECG. 


. WCC, CRP, Blood and urine MC&S ifinfection suspected. 
. CXR if aspiration suspected. 
. CT scan brain if obtunded. 


Therapy: 
Passive: Warm environment, space blanket. 
Active: Warming device (never direct contact to skin). 
Warmed and humidified oxygen. Intubate and ventilate if obtunded. 
Warmed intravenous fluids (37?C). May need large volume resuscitation due to cold diuresis. 
Use dextrose containing solution if hypoglycaemic. 
Gastric or bladder lavage with warmed fluids. 
Monitor for and treat arrhythmias. 
Extracorporeal circuit e.g. hemodialysis or cardio-pulmonary bypass. 
Pitfalls: 
. Be aware of cardiovascular instability when re-warming, (may need inotropic support) 
. Never place warming devices directly to skin as bums may occur. 
. Consider early usage of antibiotic therapy if infection suspected. 
í NEVER declare a hypothermic patient dead until resuscitation is complete and the patient’s core body 
temperature is above 36°C. 
. If there is concomitant intra-cerebral pathology avoid hypo- and hyperglycaemia if possible. 
. Give 100 mg thiamine if metabolic acidosis present or if ethanol suspected or confirmed. 
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SECTION 6.5 MANAGEMENT OF DIVING EMERGENCIES 
Decompression Illness encompasses two diseases; Decompression Sickness (DCS) and Arterial Gas 
Embolism (AGE). Decompression Sickness and Arterial Gas Embolism constitute medical emergencies. 
Emergency care includes basic life support principles in all cases and where indicated advanced life support. 
Early recognition, oxygen therapy and recompression are the key predictors of outcome. Transportation 
considerations to designated recompression chamber facilities are key in that diving activities are often in 
relatively remote locations. Caregivers must also consider near drowning, trauma, hypothermia as common 
coincidental illnesses. 
Any unexplained medical problems occurring within 72 hours of a dive should he considered related to 
that dive. (99% of patients with Decompression Sickness will have symptoms within the first 24 hours; 
severe cases present during the dive or within minutes of the dive). 
1 CLINICAL FEATURES 

. DCS- Type 1: Pruritis, parasthesias, myalgia, arthralgia, skin rash, oedema. 

Type 2: Neurologic symptoms including paralysis and CNS effects, pulmonary 


and cardiovascular symptoms. 
. AGE - Pulmonary barotrauma, collapse, severe chest pain, cardio respiratory 
arrest, seizure. 


2. TREATMENT APPROACH 

. The treatment of Decompression illness is Recompression - Contact Divers Alert Network (DAN) 
early for treatment advise and referral to decompression chambers. (DAN Contact Numbers are: 
Local Dialing in South Africa 0800 020 111 or International +27 82 810 60 10 or USA +1 919 684 
9111). 

. Position the patient supine. Do not allow the patient to sit up - this may precipitate the movement of 
arterial gas emboli to the cerebral circulation. 

. Assess: Airway (with C-spine control), Breathing, Circulation and Disability 

. 10096 Oxygen by Non-rebreather mask at 15 1/min. High concentrations of 02 will help to displace 
nitrogen in body tissues. Ensure at all times that the oxygen tubing is well connected to the mask and 
oxygen supply, and monitor this very closely. 

. All patients must have an IV line established, with either Ringers Lactate or Normal Saline. Do not use 
solutions containing glucose. Patients may frequently have sub-clinical dehydration following long 
dives, due to immersion-induced diuresis. Give an initial fluid push of 1 - 2 litres over the first hour 
(with the exception of AGE where patients are less fluid depleted); maintain a urinary output of 1 - 2 
ml/kg/hour. Maintenance fluids are to be given at a baseline rate of not less than 2 ml/kg/hour. 
Intake/output must be closely monitored in all cases. Insertion of a urinary catheter may be necessary 
to accomplish this accurately. Assess carefully for the development of urinary retention, as this is 
common in cases of DCS. 

. Investigations include ABG, Lactate, FBC, U&E and Glucose. 

Erect CXR - look for air under diaphragm, CT. 

. Ensure a normal body temperature. Patients may be hypothermic following long dives, even in 
relatively warm water. Hypothermia delays the release of nitrogen stored in body tissues. 

š Monitor blood glucose and replace with dextrose IV as needed to maintain normoglycaemia. 

? Look for hypoglycaemia as a cause of decreased levels of consciousness following long dives. 

. Take a good dive history, including the time, depth and length of the dive, number of dives done within 
the last 24 hours, problems during ascent, and any collateral history from the patient's dive buddies. 
Ask for the patient's dive computer or tables, and keep these for handover to the recompression 
chamber physician. 
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Perform a good and detailed neurological examination, even if the patient makes no specific 
complaints or loss of neurological function. This assessment must be repeated at regular intervals. 

Carefully assess the patient for pneumothorax. A history of an uncontrolled ascent, or breath- holding 
during ascent, with chest pain and dyspnoea, may be indicative of potential pulmonary baro trauma 
and AGE. 

Consider the possibility of gas embolus to the right ventricle in patients with haemodynamic 
compromise and chest pain for which no other cause can be identified (including tension pneu- 
mothorax). A loud “sloshing” murmur may be heard over the right precordium. This is a rapidly lethal 
complication. With adequate expertise you may attempt inserting a CVP line through the subclavian 
or jugular veins into the right side of the heart, and aspirating the air collection. 

ADJUNCTIVE TREATMENT 

Paraplegia - LMWH. Enoxaparin 30 mg subcut 12 hourly. 


AGE - Lignocaine. This is used as a membrane stabilizing agent; benefits in severe DCS and AGE are 
reported. Loading dose of 1 mg/kg IV slowly, followed by a continuous infusion at 1-4 mg/min. 
Patients should be carefully monitored for toxic side effects. Validate with DAN before use. 

Analgesia 

Use of corticosteroids and aspirin is not recommended. 

TRANSPORT CONSIDERATIONS 


Ground transportation is preferable unless the movement is time critical or logistically air movement is 
necessary. 

Helicopter movement will be preferable for rapid movement to a hospital with decompression chamber 
facilities. Transport should remain below 1 000 feet above sea level. 

Receiving facilities should preferably be at sea-level with the exception of decompression illness 
occurring at above sea-level altitude locations where a decompression chamber can be accessed 
locally. 

Fixed wing pressurized aircraft movements over longer distances (over 300 to 350 km) are preferable, 
however the cabin altitude should be maintained at sea level equivalent or below 1 000 feet above sea 
level. Movement must be to a sea level destination. Aircraft ascent should always be slow with close 
monitoring for any change in condition. 

Where possible, clearly discuss with the patient before the flight the potential for worsening of 
symptoms on ascent. The patient must be aware of the need to immediately report any progression of 
existing symptoms, or development of new symptoms. 

Patients with pneumothorax will require intercostal drain insertion with one-way valve prior to air 
transportation. 

Patients should wherever possible be transported to destinations at the same altitude, or lower, than the 
altitude of the initial presentation of symptoms. In most cases in South Africa, this will mean 
transporting the patient to a sea-level recompression facility. The closest appropriate facility can be 
confirmed by DAN. 
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SECTION 7: TOXICOLOGY 


SECTION 7.1 POISONING / DRUG OVERDOSE 
GENERAL PRINCIPLES OF MANAGEMENT 


1 
2 


(a) 


(b) 


(c) 


(d) 


Observe personal and patient safety. 


Remove patient from the source of poison (e.g. smoke, gas, fumes, clothing) and obtain 
clues if available (medication packets / plant material / occupational exposure). 
Rinse (e.g. prolonged running water over skin with safe drainage): remove any dry chemical 


material. 


Support vital functions: 
Establish and maintain a clear airway: 
. A frequent complication is loss of protective reflexes. 
$ Consider antidotes (naloxone / flumazenil / dextrose) if appropriate; remember that half- lives of 
antidotes are often shorter than the drug effects 
. Anticipate vomiting / have effective suction available / position patient sensibly. 
Ensure adequate ventilation and oxygenation. 
. Consider ventilatory failure in terms of respiratory muscle paralysis (think of botulism, tetanus, 


neuromuscular blockers, neurotoxic venoms, organophosphates, etc), central depression (think 
of alcohol, opioids, benzodiazepines, barbiturates, tricyclic antidepressants, etc), pulmonary 
oedema (think of salicylates, opioids, organophosphates, ethylene glycol, paraquat) and 


infection. 

. Consider hypoxia with carbon monoxide, methane exposure / pulmonary oedema. 

. Anticipate bronchospasm. 

Support the circulation: 

. Arrhythmias may be caused by or complicate many overdoses - treat the patient. 

. Young fit patients have significant physiological reserves and may only display cardiovascular 
signs and symptoms late. 

. Tachycardias - think of sympathomimetics, cocaine, amphetamines, antidepressants, but also 
consider occult blood / fluid loss, hypoxia, fever, AMI, anxiety, etc. 

. Hypotension with relative bradycardia - think of beta blockers, calcium channel blockers, 
clonidine, digoxin, etc 

. Hypotension with relative tachycardia - think of fluid loss (mushrooms, arsenic, hyperthermia) 
or vasodilation (beta2 stimulants, caffeine, nitrites, antidepressants, etc) 

. Relative hypertension - think of sympathomimetics, amphetamines, cocaine and environmental 
hyperthermia 

. Monitor temperature carefully. Hyperthermia (think of amphetamines, cocaine) or hypothermia 


(think of tricyclic antidepressants, barbiturates, phenothiazines), but also consider the 
environment, activity, metabolic rate, and specific endocrine syndromes. 
. Check glucose. Hyperglycaemia (think of salbutamol, theophylline) or hypoglycaemia (think of 
insulin, oral hypoglycaemics, alcohol, paracetamol, salicylates) as well as metabolic syndromes. 
7 Metabolic acidosis can be as a result of alcohol, ethylene glycol (“anti-freeze”), paracetamol, 


salicylates or tricyclic antidepressants. 
Monitor vital signs and maintain normal pH, electrolyte and fluid balance. 
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Consider a poisoning if patient presents with the following clinical clues: 


T 
0 


mZoR 


(a) 


(b) 


- Temperature disturbances 

- Odours e.g. pears (chloral hydrate), bitter almonds (cyanide), garlic (arsenic, 
organophosphates, phosphorus, selenium, thallium), acetone (isopropyl alcohol, chloroform, 
phenol, salicylates), rotten eggs (hydrogen sulphide, mercaptens), etc 

- Extrapyramidal (tremors / dystonia) or pyramidal (hypertonia / hyperreflexia) distur 
bances 

- Tleus 

- Dry mouth or excessive salivation / sweating 
Delirium / psychosis - Alcohol, anticholinergics (including cold remedies), cocaine, heavy 
metals, heroin, LSD, marijuana, steroids, sympathomimetics, etc. 

- Rashes or erythema 

- Overdose - beware of polypharmacy 

- Muscle tone abnormalities 

- Eyes - Constricted (alcohol, barbiturates, cholinergics, clonidine, opioids, organophos 
phates, carbamates, phenothiazines, pilocarpine, sedatives, hypnotics), dilated (antihistamines, 
amphetamines, anticholinergics, barbiturates, caffeine, cocaine, ephedrine, MAOT's, tricyclic 
antidepressants) or nystagmus (alcohol, barbiturates, carbamates, carbamazepine, 
organophosphates, phencyclidine, phenytoin) 
ECG - Wide QRS complexes (tricyclic antidepressants, hyperkalaemia) 

- Seizures (Amphetamines, caffeine, camphor, cocaine, INH, lithium, nicotine, phenoth 
iazines, strychnine, theophylline, tricyclic antidepressants, withdrawal syndromes, alcohol, 
ammonium fluoride, anticholinergics, salicylates etc) 
Skin - Cyanosis unresponsive to 02 (nitrites, aniline dyes, benzocaine etc), flushing (alcohol, 
antihistamine, carbon monoxide, cyanide, disulfiram etc), jaundice (paracetamol, heavy metals, 
naphthalene, mushrooms, fava beans etc). 


Options for prevention of further absorption 

Activated charcoal - Risk benefit should be assessed for each case - data does not support routine use. 
The dose of activated charcoal depends on the weight of the poison, the pH, pKa and many other 
factors. The dose of charcoal is 5 -10 times the weight of the poison, irrespective of the size of the 
patient, e.g. if an adult takes 10 paracetamol tabs (10 x 500 mg each = 5 g paracetamol) he requires 5- 
10 times this weight of charcoal i.e. 25 - 50 g charcoal. In most cases of poisoning the amount of 
poison is not known - then give 1 g/kg body wt, diluted with water 1:4, and with a laxative (by mouth 
or gastric tube). No toxic dose. 1 large heaped tablespoon of activated charcoal powder weighs 10 g. 
Vi cup activated charcoal weighs about 30 g. Activated charcoal is most effective if given within 30 - 
60 min of ingestion of the poison. It may be given usefully up to 2 hours after ingestion. Poisons 
which reduce peristalsis e.g. anticholinergics, tricyclic antidepressants and antihistamines, can be 
treated with charcoal given up to 4 hours after ingestion, because of delayed gastric emptying. Multi 
dose activated charcoal (MDAC) can be considered for drugs with enterohepatic circulation. Repeat 
half a dose of activated charcoal (AC) hourly for up to six hours. DO NOT give repeated doses of AC 
if bowel sounds are absent or if the airway is compromised. 

NB: Charcoal is not recommended for use after corrosive poisons (acids or alkalis) or after ingestion 
of small ions and molecules e.g. iron. It is also not effective versus ethanol, methanol, ethylene glycol, 
lithium, cyanide, organophosphates or petroleum products. Airway protection is important to avoid 
aspiration. 

Nasogastric/Orogastric Lavage - No data in support of routine use. Performing nasogastric / 
orogastric lavage has fallen out of favor and is no longer recommended by the American Academy of 
Clinical Toxicology and the European Association of Poison Centres due to the risks associated with 
the procedure and lack of evidence of improved outcomes. Of only theo 
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(c) 


(a) 


(b) 


(c) 


(a) 


(b) 


retical value within 60 min of ingestion (or longer if gastric emptying is delayed by e.g. pain, 
parasympatholytics, salicylates, large drug volumes). Lie patient left lateral with head down, and insert 
a wide bore intragastric tube. Instill 300 ml water or saline and drain - repeat until aspirate clear. 

NB: Gastric lavage requires airway protection via tracheal tube or alert co-operative patient 

Emesis - No longer routine, and of debatable value. Current recommendation is to avoid induced 
emesis. 

NB: Absolute contra-indications to inducing vomiting and lavage: Actual or anticipated CNS 
depression, convulsions, ingestion of strong acids, alkalis or petroleum products, or foreign bodies, 
because of the danger of aspiration. 


Removal / Neutralisation of Absorbed Toxins 

Whole bowel irrigation with cathartics (usually in conjunction with activated charcoal) - seldom 
used and should not be performed routinely. Might be considered for large volume overdose of enteric 
coated drugs or iron, or to assist "body packer" drug removal. Use polyethylene glycol (Movicol) or 
lactulose (Duphalac) or sodium sulphate (not castor oil) It is contra-indicated in patients with 
intestinal obstruction, shock or electrolyte abnormalities, vomiting or upper GI bleeding, absent bowel 
sounds or pre-existing diarrhoea. Intensive nursing care and close observation is required. 

Forced diuresis (requires very careful monitoring of fluid, electrolytes and blood gases as well as 
urinary output) - Beware of precipitating pulmonary oedema. Seldom effective and not recommended. 
Haemodialysis (for specific indications e.g. lethal doses of paracetamol, theophylline, salicylates, 
lithium, aminoglycosides, methanol, isopropanolol, ethanol, ethylene glycol). Consider if the toxin's 
molecular weight is « 500d, if water soluble, if low protein binding or small volume of distribution. 
Haemodialysis should also be considered in patients with co-morbid renal disease and with severe 
electrolyte and acid / base abnormalities. The complication rate of haemodialysis is lower in centres 
with more experience. Complications include infection, bleeding at the catheter site, fluid shifts and 
electrolyte derangements 


SPECIFIC THERAPY (in addition to the above management) (refer SAMF for more detail) 
Paracetamol - Activated charcoal if severe. Test urine levels to confirm diagnosis; serum levels for 
indication for N-acetylcysteine (Parvolex) therapy. Time after ingestion and levels at or above which 
treatment is indicated:- 

. 4 hours > 1000 — umol/litre 

. 8 hours > 550 umol/litre 

. 12 hours > 250 | umol/litre (Conversion factor: 6,51 umol/1 = 1  microgram/litre) 


. 16 hours >150 umol/litre (Start treatment even if present this ^ late) 

If patients present after 8 hours of suspected paracetamol ingestion it is not safe to let them wait for the 
plasma level prior to initiating NAC. They should be started on the NAC protocol while blood is sent 
away for plasma levels. 

Give N-acetylcysteine 150 mg/kg IV in 200 ml 5% D/W over 60 minutes, then 50 mg/kg in 500 ml 
5% D/W over 4 hours, then 100 mg/kg in 1 litre 5% D/W over 16 hours. In severe cases of poisoning a 
further 150 mg/kg in 1 litre 5% D/W may be given over the next 24 hours. Monitor electrolytes, 
especially for hypokalaemia. 

If N-acetylcysteine not available, use carbocysteine (Muco Syrup) 3 ml/kg PO 4 hourly for 24 hours, 
or oral methionine (2,5 g 4 hourly x 4 doses). Do NOT give activated charcoal if oral antidotes are 


being used. 
Opiate Narcotics - See '" Emergencies related to substance abuse" below. 
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(c) 


(d) 


(e) 


Phenothiazines - Activated charcoal if large doses taken. Monitor ECG, BP and electrolytes. If severe 
dystonia or extra-pyramidal effects are present (rigidity, tremor, hyperreflexia or dyskinesia), give 
biperiden (Akineton) 5 mg IV slowly. 
Salicylates — Activated charcoal, vitamin K and glucose. Increase serum pH to 7,4 with 
hyperventilation or 8,596 sodium bicarbonate (0,3 x body weight (kg) x base excess = ml required). 
Watch K+ levels. Haemodialysis in severe cases. Increase renal elimination by rehydrating orally or 
IV (Note - small reductions in pH produce large increases in non-ionized salicylate which then 
penetrates tissues producing tinnitus, deafness, diaphoresis, pyrexia, hypoglycaemia, haematemesis, 
hypokalaemia and increased prothrombin time). Give supplemental glucose. Cerebral glucose 
concentration may be low despite a normal blood glucose. Consider 50 to 100 ml of a 50% glucose 
solution in any patient with salicylate overdose and delirium or an altered level of consciousness. 
Tricyclic Antidepressants (TCA) - Monitor heart rate, ECG, BP, pulse and respiration. Correct 
acidosis and enhance urinary excretion with IV sodium bicarbonate infusion to maintain arterial pH at 
71,45 - 7,50. Consider Vi - 1 litre of N/S boluses, but do not fluid overload. Intubate and ventilate if 
patient unconscious. Monitor for and treat arrhythmias (Beware of heart block, VT/VF & PEA). ECG 
changes that may occur in TCA overdose include a sinus tachycardia from the anticholinergic effects, 
a prolonged QRS > 100ms, a QT time > 430ms and an R/Sratio (Ratio between R and S wave in 
hypotension. 
A dose of ImEq/kg is used as treatment and may be repeated to maintain a pH of 7.5. Sodium 
bicarbonate administration may lead to hypokalemia and potassium levels must be checked with acid 
base status. 
Guideline for the administration of sodium bicarbonate in cardiotoxic TCA overdose: 

Give boluses of 1 to 2 mEq per kg of sodium bicarbonate aiming for the following endpoints: 

. QRS narrowing to < 100ms 

. Improvement in hypotension 


. Serum pH between 7.5 and 7.55 
After achieving the above mentioned goals with bolus administration, consider a continuous 
infusion of bicarbonate for refractory hypotension, prolonged QRS and refractory ventricular 
tachycardia: 
e Insert 3 ampoules of sodium bicarbonate (150 mEq) in 1L of normal saline. Add 30 
mmol potassium chloride if the potassium level is below 4.5 mmol/L. Run the infusion at 
a maintenance rate of between 80 and 120 ml per hour for an adult. 
Consider MgS04 1 - 2 g over 20 min IV (diluted in 20 ml 5%D/W or N/S) for patients with the 
prolonged QTc of Torsades de Pointes, and IV lignocaine for broad complex arrhythmias resistant to 
bicarbonate / magnesium therapy. Treat convulsions with a benzodiazepine (may require large doses 
or even a general anaesthetic). 
Some patients may deteriorate to severe cardiac instability, refractory unstable tachycardias or cardiac 
arrest in spite of the above-mentioned therapies. In these cases lipid emulsion therapy should be 
considered: 
. Give 1.5 ml per kg of a 20% lipid emulsion solution over 1 min 
. For patients in cardiac arrest - repeat this dose every 4 minutes for 3 doses 
s Consider an infusion of 0.25 ml per kg per minute until the patient stabilizes. 


88 


(f) 


(g) 


(b) 


© 


Methyl Alcohol (Methanol) (oxidized to formaldehyde then formic acid, which can cause blindness 
and death). Activated charcoal is of no value. Haemodialysis is the treatment of choice, and especially 


if blood methanol > 50 mg%. Correct acidosis with IV sodium bicarbonate. 
NB: Methylated spirits does not contain methyl alcohol. 


Ethylene Glycol (“anti-freeze”) - as in (f) above, as well as IOOmg pyridoxine and lOOmg thiamine. 
Monitor electrolytes, especially potassium and calcium. 

Organophosphates and Carbamates - Use adequate impermeable personal protective equipment 
(standard latex gloves are not adequate - use nitrile/neoprene gloves) when treating these patients. 


. Decontaminate - remove contaminated clothing and wash contaminated skin with soap and 
warm water. 

s Protect airway/intubate as necessary - avoid scoline as this would result in a prolonged blockade. 
Rather use a short-acting non-depolarizing neuromuscular blocker. 

. IV fluids to replace losses from excessive secretions. 

. Rapid atropinization - Start with 1 - 2 mg IV and double every 5 minutes (eg 2 mg, 4 mg, 8 


mg..). Stop when bronchial and oral secretions dry up (not pupillary dilation), then start atropine 
infusion at 3 mg/hr (eg 10 mg in 200ml N/S at 70 ml/hr) and titrate up or down. Stop infusion if 
signs of atropine toxicity develop (very dry mouth, CNS irritability, fever). 

Iron - Gastric lavage with large bore tube if within 1-2 hours of injestion. Consider whole- bowel 

irrigation if large amounts taken or if a significant amount remains in the bowel after lavage, provided 

no major GIT dysfunction is present (iron is radio-opaque on X-ray). 

e IV desferoxamine indicated if shock, GIT bleeding, CNS depression, hepatotoxicity or 
metabolic acidosis is present. Give 15 mg/kg/hr infusion until urine no longer pink. Do not 
exceed a maximum of 80 mg/kg over 24 hours. 

e Exchange transfusion may be considered. 

NB: If urine is not pink after 6 hours, and no iron tablets are visible on X-ray of the abdomen, the dose 

ingested was probably not dangerous. 


() Cyanide (gas inhalation, solid/liquid ingestion, skin contamination) - Occupations at risk include 


chemists, jewelers, pest controllers, mineral refinery, photography, electroplating, dyeing, printing or 
from smoke inhalation, especially fires involving plastics. Venous blood is a bright red colour. 


. Ensure personal and patient safety (use gloves and masks, as cyanide is rapidly absorbed 
through skin and the respiratory tract). Get to a well-ventilated area and exposure to 
natural sunlight if possible. 

. If spillage - wash off skin with soap and water / rinse eyes 

. Administer 10096 oxygen (most important treatment - reverses the cyanide-cytochrome 
complex) 

. If symptomatic (respiratory, CNS, CVS, etc) - then: 

(i)  Firstinhale 1 amp (0,3ml) amyl nitrite (crush amp onto a gauze swab), insert IV 
line (5% D/W) and follow with 10 ml 3% sodium nitrite IV over 3 minutes. 

(ii) After 5 minutes, give 50 ml of 50% sodium thiosulphate IV over 10 minutes. 

(iii) Can repeat the 2 injections after 2 hours if necessary. 

$ The above 3 drugs are available as a cyanide antidote kit (Tripac-Cyano) 

. Administer high dose vitamin B12. (Cyanocabalamin) 

$ Support circulation as required (position, fluids, inotropes). 

. Intubate and administer 100% oxygen if patient unconscious. 
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. In severe confirmed poisoning, can use dicobalt edetate (chelating agent) - 300 mg IV over 1 
minute, followed immediately by 50 ml 50% dextrose using the same needle. May be repeated 
twice if there is no response after 5 minutes. 

. 500 ml 596 sodium thiosulphate can be given orally if the cyanide was ingested and the patient is 
awake. 


(k) Benzodiazepines - Most cases respond to careful symptomatic and supportive therapy, with attention to 


(0) 


(m) 


(n) 


detail. Monitor airway and ventilation. In severe cases of overdose with marked respiratory depression 
or deep coma, flumazenil (Anexate) may be considered, but it has a short half-life and may precipitate 
an acute withdrawal syndrome (See "Emergencies related to substance abuse" below). 
Cardiac Glycosides (Digoxin) - Has a narrow toxic / therapeutic margin. May result in 

various arrhythmias, abdominal pain, visual disturbances etc. Toxicity often precipitated by electrolyte 
abnormalities such as hypokalaemia, hypomagnesaemia or hypercalcaemia. 

. Monitor ECG and correct fluid and electrolyte balance, especially K* and Mg 

s; Do NOT use calcium to treat hyperkalaemia caused by digitalis toxicity. 

. Bradyarrhythmias may require atropine and/or pacing 

. Tachyarrhythmias may require MgS04 (1 - 2 g IV diluted in 20 ml 5%D/W or N/S over 20 min) 

or synchronized cardioversion (starting with 25 - 50 Joules, and increasing as necessary) 

. Lignocaine can be given in a dose of Img per kg for ventricular arrhythmias 

$ Consider phenytoin 250 - 500 mg at 50 mg /min (of debatable value). 

. If available, Fab fragments of digoxin-specific antibodies are indicated in severe cases. 

Carbon Monoxide - Has 240 times greater affinity for haemoglobin than oxygen, resulting in 
decreased level of consciousness, convulsions, ST segment changes on ECG and either cyanosis or a 
cherry-pink discoloration. Initial oxygen saturation readings of 10096 are common despite severe 
poisoning. 


. Administer 100% oxygen by tight fitting face mask for a minimum of 1 - 2 hours. 

. Intubate and ventilate if necessary. 

. Monitor for ECG, electrolyte and blood gas abnormalities. 

. If readily available, hyperbaric oxygen therapy is indicated in severe cases (unconsciousness, 
severe neurological or psychiatric abnormalities, or COHb levels > 20). 

5 Dantrolene - 1 mg/kg IV rapidly may be considered in patients with greatly increased muscle 


tone. The dose may be repeated (to a maximum of 10 mg/kg). 
Hydrocarbons (mostly petroleum distillates) - 


. Low viscosity aliphatics (eg petrol, paraffin, diesel, turpentine) have a high chemical 
pneumonitis risk on aspiration / inhalation. Low systemic toxicity risk. 

. High viscosity aliphatics (eg lubricating oil, grease, petroleum jelly) have a low chemical 
pneumonitis risk. 

. Aromatics (eg benzene, toluene, xylene) are well absorbed through the GIT. 
Delirium/convulsions may occur - manage with benzodiazepines. 

. Halogenated (eg carbon tetrachloride) are highly toxic to the CNS, liver, kidneys and 
CVS. Protect airway (ETT) and do gastric lavage. 

. Avoid emesis and gastric lavage because of aspiration risk. Do NOT give milk or acti 
vated charcoal. Very small amounts of water orally may be considered. 

. Treat supportively. Check ABG's and electrolytes. Review chest X-ray, administer 


oxygen and ventilate with PEEP as necessary. 
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(o) Hypoglycaemics (Sulphonylureas and Biguanides) 


. Small ingestion can result in significant clinical toxicity. Note that hypoglycaemia can be 
delayed 18-24 hours post-ingestion. 
. Monitoring: Hourly glucose checks. Institute supportive care and decontaminate with a single 


dose of activated charcoal. 
. Haemodialysis and haemoperfusion may be necessary in severe ingestion. 
. Adjuncts - Hypertonic glucose (50%DW) 
- Glucagon 0,0025 to 0,1 mg/kg (maximum 1 mg per dose), repeated every 
20 minutes as required as hypoglycaemia may persist. 

NOTE: The majority of cases of poisoning, especially with sedatives and hypnotics, have an excellent 
prognosis with supportive therapy alone. Unnecessary active intervention can cause more serious 
problems than the poisoning itself. 

When in doubt, contact a Poison Information Centre before starting treatment: 
. Tygerberg Hospital - 0861-555-777 

s Red Cross Children's Hospital - 0861-555-777 

s Universitas Hospital - 082-491 -0160 

. Www.sun.ac.za/poisoncentre 


SECTION 7.2 POISONOUS PLANTS 


. Exposure to poisonous plants occurs in 2 ways: 
o Accidental ingestion of bits of household plants by children. These ingestions are usually 
benign due to small amounts ingested, o Deliberate ingestions by adults for perceived 
nutritional, medicinal or mind altering 
effects. These ingestions can be more serious. 
. Most plant ingestions can be managed with reassurance and supportive care. 
. Decontamination using activated charcoal is recommended for those who present within 
2 hours from exposure. 
. Antidotes are only of potential value in exposures to plants causing cholinergic and 
anticholin 
ergic toxidromes and plants containing cardiac glycosides. 
. Mechanism of toxicity may be categorized as: 


- Group 1: Contains systemically active poisons 
- Group 2a: Contains insoluble calcium oxalate crystals that cause burning pain and 
swelling of mucous membranes. 
- Group 2b: Contains soluble oxalate salts (sodium or potassium) that can produce acute 
hypocalcaemia, renal injury and other organ damage 
- Group 3: Generally only cause mild to moderate GIT irritation or dermatitis. 
. It is more important to identify the clinically significant toxic syndrome (toxidrome) than the 


actual plant 

. Contact a Poison Information Centre with a description of the plant, which part of the plant 
was consumed and the estimated time elapsed since ingestion. A digital photo of the plant can 
be useful. 

7 General management is supportive, treating symptomatically. 
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Common examples: 

Datura Strammonium (Jimson weed / Stinkblaar malpitte / Crazy tea) (toxic group 1) - Common 

weed throughout South Africa. Grows well in recently disturbed ground such as rubbish heaps and 

roadsides. Ingestions are deliberate for hallucinogenic effects, or accidental as wild spinach (marog) - 

contains atropine and scopolamine and causes an anticholinergic toxidrome (dry as a bone, red as a 

beet, full as a flask, blind as a bat, mad as a hatter). Patients may be severely agitated with bizarre 

behaviour which can be confused with an acute psychiatric condition. 

o Calm the patient down by placing the patient in an undisturbed environment. Talk the patient down 
and administer a benzodiazepine (e.g. Lorazepam IM or IV). Avoid antipsychotics such as 
phenothiazines which have a synergistic effect with the poison, 

o Rehydrate the patient with IV crystalloids, 

Perform gastric decontamination with activated charcoal. 

Consider physostigmine 0,5-2 mg in adults (0.02 mg/kg in children) in cases of severe 
intoxication with central and peripheral signs. Bronchospasm, seizures, bradycardia, heart block 
and asystole have been reported with the use of physostigmine, hence it should be avoided in 
patients with cardiac conduction abnormalities, asthma and epilepsy. 

Ricinus communis (Caster Oil Plant) (toxic group 1) - Seeds contain toxalbumin called ricin - 

powerful cytotoxin and haemagglutin. Systemic absorption of ricin is more likely if seeds are chewed. 

Ricin is cardio-, hepato- and nephrotoxic. Toxidrome includes a latent period of several hours 

followed by severe haemorrhagic gastroenteritis, delirium, seizures and death. The castor bean is also 

extremely allergenic. 


o Consider aggressive de-contamination (whole bowel), balance fluidsand control 
seizures. 
Plants containing Cardiac Glycosides (toxic group 1) include oleander, foxglove and lily of the 
valley. 
o Treat as for “Cardiac Glycosides" (See 7(1) above). 
Species containing Cyanogens - The seeds/pips/pits of apricots, peaches,pears and 
hydrangeas contain amygdalin (cyanogenic glycoside) (toxic group 1) which is converted to 
hydrocyanic acid by the enzyme emulsin found in the GIT. o Treat as for “Cyanide” (see 7 (j) 


above) if clinically significant. 
Decorative pot plants from the Arum family e.g. elephant ear, delicious monster, dumb cane 
(toxic group 2a) - Contains calcium oxalate and proteolytic enzymes. Causes burning and 
irritation of mouth and tongue (if chewed), dysphagia, sialorrhoea, pharyngeal oedema and 
airway compromise may follow. No emesis. Eye contact may cause conjunctivitis and corneal 
ulceration. Treat with ice-cream, water or milk and consider antihistamines and analgesia. 
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SECTION 73 MUSHROOM POISONING: 


There are approximately 10 000 species of mushrooms of which 50-100 are poisonous 0 9596 


of mushrooms are not identified - clinical syndrome is important 
o  Ingestion of Amanita Phalloides is responsible for 9596 of fatalities due to mushroom 
poisoning 


o Ingestion of the most fatal mushrooms usually have an 8 - 24 hour delay in symptom onset o 
When symptoms occur after 6 hours it indicates a large toxic exposure and poor prognosis 
o All other species have shorter latency periods - typically 30 minutes to 3 hours (< 6 hours). 
Management: 
o A primary survey (ABC) should be performed 
o  InAmanita Phalloides intoxication, a cholera-like profuse diarrhoea mandates specific atten 
tion to intravenous rehydration. Sufficient fluid should be given to promote renal clearance of 
amatoxin. 
o Activated charcoal (1 g per kg) should be given, and multi dose activated charcoal should be 
considered to interrupt entero-hepatic recirculation in Amanita Phalloides poisoning, o 
Limited evidence supports the use of the following antidotes in Amanita Phalloides poisoning: 
1. Multi dose activated charcoal (MDAC) 
Silibinin - inhibit uptake, vhTNF alpha-mediated apoptosis. Effective in animal studies 
Penicillin G: Inhibit uptake 
N-Acetylcysteine - may adversely affect clotting profile in severe cases 
Thiotic acid. 


DUE oS BD 


Liver transplantation may be indicated as a last resort. 
Psilocybin containing mushrooms have effects similar to lysergic acid (LSD) and should be 
managed by providing emotional support until the self limiting effects terminate, o 
Benzodiazepines may be helpful to control unpleasant hallucinations 
o  Muscarine is present in certain species of clitocybe mushrooms. Treatment is supportive. A 
dose of atropine is rarely indicated for excessive muscarinic effects (0.05 mg/kg). This can be 
repeated every 5 to 10 minutes to clear secretions Table: Poisonous mushroom species with their toxins, 
symptom onset and clinical picture. 


Mushroom types Toxin Symptom onset Clinical picture 
Amanita Phalloides  Cyclopeptides 6-72 hours Gastro-enteritis and profuse diarrhoea 
Amatoxin dehydration. Honeymoon period prioi to 
Phallotoxin hepatic and renal failure 
Clitocybe Inocybe Muscarine 0.5-3 hours SLUDGE syndrome (Salivation, lacrima- 
tion, urination, gastro-enteritis) 
Psilocybin Psychoactive 0.5-3 hours Euphoria, hallucinations, hyperthermia 
mushrooms psilocybin LSD 
like 
Coprinus mushroom Disulfiram like Rushing, palpitations, nausea, vomiting 
reaction 0.5 - 3hours after 
alcohol ingestion 
[Amanita Muscaria Ibotenic acid 0.5-3 hours Hallucinations, delirium, euphoria, 
Amanita Pantherina Muscimol tremors 
A variety of small GI toxins 0.5-3 hours Nausea, vomiting, diarrhoea 
brown mushrooms 
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SECTION 7.4 EMERGENCIES RELATED TO CHEMICAL 
SUBSTANCE ABUSE 
Emergencies in this category, from intoxication and withdrawal to injuries and secondary illnesses, are 
potentially fatal and fraught with legal and social complications. 
Notes must be kept meticulously in all instances, and organic factors must rapidly be excluded (e.g. head 


injury, hypoglycaemia etc). 
ALCOHOL INTOXICATION AND " OVERDOSAGE " 


1 Violent behaviour (often with a blood alcohol level (BAL) between 0,115 and 0,23 g%). 
Further sedation is CONTRA-INDICATED. 
2. With a BAL of 0,35 g% consciousness is generally lost and at 0,46 g% death occurs. 
General life support measures including ventilation etc may prevent death after "down- sessions". 


ALCOHOL WITHDRAWAL SYNDROME (AWS) 
It is crucial to control moderate to severe AWS within 2 hours to prevent the development of delirium 
tremens. 


Drug Condition Regime 
Diazepam Mild AWS 5-10 mg every 6 hours if necessary Alternate Regimes: 
(1) First 24 hours: 10 -20 mg orally every 6 hours An extra 
Moderate to severe dose may be needed midway between the first 2 regular 
AWS ones. 


Days 2-4: 10 mg every 6 hours 

Days 5 - 6:5 mg every 6 hours 

Dosage will depend on severity of withdrawal, 

body weight and presence of any physical disease. 

Loading Dose(s): 20 mg every 2 hours until sedation achieved, 
then stop. Review after 4 hours. No more than 120 mg should 
be given in the first 12 hours. 

Subsequent days: 5 - 1 0 mg every 6 hours if needed - seldom 
necessary. 


Diazepam Very severe AWS 
injection 


Intravenous injection of 10 mg, repeated if necessary in the first 
30 minutes. Maintenance dose of 1 - 5 mg/hr may be needed. 
Danger of apnoea in first 2-3 minutes after administration. 
Beware of accumulation of drug. 
Nurse patient in high-dependency unit if possible. Special 
Situations: 
(1) Patients with chronic liver disease: 
Dose should be halved with cirrhosis or severe alcoholic 
hepatitis. Alternatively use 15 mg oxazepam every 2 hours to a 
maximum of 45 mg, then review. 
Take care that the patient has alcohol withdrawal and not 


hepatic encephalopathy; consult specialist physician. 
Beware of high abuse potential with oxazepam. 
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(2) Patients with chronic airflow limitation: 
Without respiratory failure: Dose should be halved. 
With respiratory failure: Do NOT sedate. 

(3) Nil per os patients: 
Give 10 mg IV followed by 1 - 5 mg/hr as necessary. 
Consult specialist. Ensure resuscitation facilities are 


available 
Ensure resuscitation facilities are available. 
Major Mild to Moderate Not indicated. They lower the seizure threshold, 
Tranquilizers AWS may cause hypotension and have no place in 
(eg Haloperidol) routine management. 
Severe withdrawal By mouth: 2-5 mg, repeated once after 1 hour if 
with hallucinations necessary, then 1-5 mg every 6 hours thereafter, as 
indicated. 


IM or IV injection: 0,5 - 2 mg for mildly disturbed 
patients. 5-10 mg for severely disturbed patients, 
repeated after 1 hour if necessary, then 1-5 mg every 6-8 
hours, thereafter as indicated. Should be used as an 
adjunct to a benzodiazepine. 
Note: 
1 Vitamins: 
(a) Thiamine 100 mg IM daily or Thiamine lOOmg tds PO daily for 7 days 
(b Multivitamins containing other B and C vitamins 
2 IV Fluids: 
(a) 5% dextrose saline or normal saline only after at least one dose of thiamine to reduce the 
incidence of encephalopathy. 
(b) Watch out for hypoglycaemia. 
3 Anticonvulsant: 
(a)  Phenytoin is the drug of choice. If physical condition permits, give a loading dose of 300 mg, 
then continue with 100 mg tds. 
(b Diazepam 
4 Secondary Complications: 
Eg lung infections - Treat vigorously. 
BENZODIAZEPINE OVERDOSAGE 
] General life support measures - attend to airway protection, arrhythmia management (Note - Flaccid 
paralysis is common) 
2. Consider polypharmacy overdosage - Concomitant cocaine use may precipitate violent behaviour. 
3  Flumazenil (benzodiazepine antagonist) - indicated if clinical reversal is required (respiratory 
or CVS collapse). 
G) | 0,2 mg IV over 15-30 seconds. Wait one minute. 
(ii) Continue with 0,1 mg IV over 15 seconds every minute if necessary, up to a maximum of 1,0 
mg. 
Note: 
1. High dose can lead to sudden arousal and possible seizures. 
2 If not awake with 1,0 mg then probably not benzodiazepine overdose. 
3.  Halflife approximately 50 minutes; therefore may need repeat doses. 
4 


DO NOT administer in cases of co-ingestion of pro-conversant medications such as TCA. 
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BENZODIAZEPINE AND BARBITURATE WITHDRAWAL SYNDROME 

(1) Mild-Nil. 

(2) Moderate - Replace with equivalent dose of long acting benzodiazepine or 30 mg pentobarbital for 
every 100 mg short acting barbiturate. 

(3) Severe - Same as for barbiturates. For benzodiazepines, use diazepam 20 mg stat and repeat if 
necessary. 

(4) With hallucinosis - Add haloperidol 5-20 mg orally stat then 1-5 mg twice a day depending on 
severity. 


INDIVIDUAL ILLICIT DRUGS CANNABIS 
Acute Intoxication: Panic reactions are not uncommon. 
(1) Mild - Supportive, peaceful environment and "talk the patient down". 


(2) Moderate - Longer acting benzodiazepine eg. 5 - 10 mg diazepam stat. 

(3) Severe - With psychosis, use haloperidol 5 -20 mg stat and then 1-5 mg 6 or 12 hourly and refer. 
Withdrawal Syndrome: Lasts 4-5 days. No treatment necessary. 

OPIOID NARCOTICS 


Heroin, morphine, codeine etc. (note pin-point pupils, BP and respiratory depression). 


Overdosage: 
. Basic life support measures. 
. Naloxone 0,4 mg IV every 5 minutes until pupils dilate and respiration is satisfactory. If no response 
after 3-4 doses, reassess diagnosis. 
. NB: The half life of naloxone is much shorter than that of opioids. Watch patient carefully for several 
hours after administration. 
Withdrawal: 
Most widely used is replacement therapy with Methadone. 
1 mg Methadone = 4 mg morphine. 
2 mg heroin 20 mg 
meperidine 


Above equivalents rarely used because patients minimize their intake (medical personnel) or 
maximize their intake to prevent withdrawal symptoms. 

1 Start with 5 mg qid (or 10 mg bd). 

2 Adjust to control symptoms 

3 Reduce after control is achieved at 20% per day. 

Alternative (or in moderate withdrawal syndrome): 

1 Diazepam 10 mg qid for 3 - 4 days. Tail off after 3-4 days. 


2 Clonidine 150 - 300 micrograms every 6-8 hours. Tail off after 3-4 days. 

3 Symptomatic treatment for possible additional symptoms e.g. hyoscine 200 mg qid pm for abdominal 
cramp. 

4 If this regime does not control the withdrawal syndrome, use Methadone. 
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STIMULANTS 


1 ECSTACY (3,4 methylenedioxymethamphetamine or "MDMA" or "E" or "Adam") 
- A hallucinogenic amphetamine. Common recreational drug. 
- Overdose features include dehydration, hyperthermia, convulsions, rhabdomyolysis, malignant 
neuroleptic syndrome, keto-acidosis, renal failure and hepatitis. 
- Features of serotonin hypersecretion 
Treatment: 
. Remove to safe, non-stimulating environment 
. Benzodiazepines (eg diazepam) for seizures 
. IV fluids - Monitor glucose 
. Monitor acid-base status, ECG and electrolytes (especially hyponatraemia) 
. Cooling 
2 COCAINE 
. Potent stimulant (via dopamine, noradrenaline and serotonin pathways). Free-base preparation 
with sodium bicarbonate is known as "crack". 
$ Features of overdosage include respiratory depression, arrhythmias (especially 
tachyarrhythmias), convulsions, hypertension and a generally hypermetabolic state. 
x "Cocaine chest pain" can be due to tachycardia, coronary vasospasm, AMI, etc. 
. Acute delirium, hyperpyrexia and acute rhabdomyolysis. 
. Cocaine plus alcohol produces cocaethylene which is more toxic than cocaine and has a more 
intense "high". 
. Polypharmacy (other stimulants and narcotics) is common. Watch out for body packers. 
Treatment: 
1 General supportive management. 
2 Benzodiazepines for agitation, hypertension, tachycardias (including SVT’s), chest pain 
and seizures. 
3 For agitation, also consider phenothiazine antipsychotics (debatable, as seizures or dystonic 
reactions may be triggered). 
4 For hypertensive crises, consider nitroglycerine or sodium nitroprusside. Avoid beta blockers, 
which may induce unopposed alpha effects and worsening hypertension. 
5 Consider lignocaine and/or sodium bicarbonate for cocaine-related ventricular arrhythmias. 
6 Correct hypoglycaemia and monitor temperature, pH and renal function. 
7. Consider lipid emulsion therapy in severe refractory life-threatening cases or in cases of 
cardiac arrest. 
3 OTHER STIMULANTS 


Methamphetamines (“TIK”) / methcathinone (“CAT”) - both abused as stimulants. Managed similarly 
to MDMA overdose. 
HALLUCINOGENS (PSYCHEDELICS) 


Lysergic acid diethylamide (LSD), marijuana (dagga), phencyclidine (angel dust), ketamine, 
anticholinergics (belladonna alkaloids) 


"Bad trip" (severe anxiety, panic attacks, paranoia, depression) - hospitalize for high suicide and 
accidental death risk. 

"Talk patient down" in a quiet, darkened room. 

Longer acting benzodiazepines e.g. diazepam 5 - 10 mg may be used for agitated and 
aggressive patients. 
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. For prolonged disturbances or with psychoses or for flashbacks, use a phenothiazine e.g. 


chlorpromazine. 

. Monitor temperature and ensure adequate fluid intake. 

VOLATILE AGENTS 

. Often a telltale pustular or excoriated circle around mouth and/or nose. Emergencies 

relate to cardiac dysrhythmias, asphyxiation and failure of liver, kidneys etc. 

ë Resuscitate and hospitalize. 

GENERAL 

. Abuse often entails more than one substance per individual e.g. benzodiazepines plus opiate. 
Cover withdrawal for both and withdraw one at a time e.g. opiate first. 

s Utilize crisis situation for referral and treatment. 

. Liaise well with relatives, particularly if abuser is under age. 


2 Stay up to date with local trends / habits and “fashionable” substances. 


SECTION 7.5 POISONING WITH TRADITIONAL MEDICINES 


Patients may have consulted a traditional healer before being admitted to hospital. A small number of 

traditional remedies are toxic. 

In any patient with unexplained toxicity, especially those with signs and symptoms of hepatic, renal or neural 

pathology, a traditional remedy should be suspected and sought for in the history. 

The most common toxic compounds and groups, with their clinical signs and symptoms are given below. 

There are no specific treatments for these toxins. 

* Atractyloside (from the herb Impila) presents as severe, intractable, hypoglycaemia, with later 
progression to hepatic failure. Treatment is as for hypoglycaemia and hepatic failure. In some patients 
renal failure predominates and dialysis may be required. 

7 Pyrrolizidine alkaloids give rise to veno-occlusive liver disease, particularly in small children. 
Treatment is symptomatic, with albumin infusion to reduce the ascites. If possible these children 
should be followed up, since a number progress to cirrhosis. 

: Digitalis-like compounds from plants such as oleander, give rise to arrhythmias, especially 
bradycardia, and severe hyperkalaemia. Such cases should be treated as for digoxin overdose. In 
severe cases digoxin antibodies are effective, however the laboratory test for digoxin is specific and 
will not pick up the other herbal toxins. 

* Cyanogenic compounds give rise to symptoms similar to cyanide poisoning and should be treated as 
such. 

. Metals - A number of metal salts are used, often as enemas. The most common are potassium 
permanganate (manganese), potassium dichromate (chromium), and copper sulphate. These are highly 
toxic to the GIT, liver and kidney. Diagnosis is confirmed by analysis of blood or urine for the metal. 
The levels may be many orders of magnitude above the reference range. Treatment is by chelation and 
supportive therapy. Other trace metals may be reduced and require supplementation. 

Knowledge of the extent of contribution of traditional remedies to morbidity and mortality is scarce. In all 

cases where there is a strong suspicion of such poisoning, an on-admission urine sample should be taken and 

stored and the Chemical Pathology Department should be contracted. If samples of the remedy are available 
these should also be sent to the laboratory. 
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SECTION 7.6 SNAKE BITES 


1. Introduction 

Of about 180 species of snakes occurring in Southern Africa, the vast majority are non venomous with 
about 25 being medically significant and less causing potentially fatal bites. The majority of bites are 
due to venomous snakes with almost all leading to clinical enveno- mation. Where snakes and humans 
abound, the hospital admission rate is 30 - 80 per 100,000 persons per year. About 20% show no signs 
of envenomation. Hospital mortality varies from 0-5% with further deaths occurring prior to 
reaching medical help. Necrosis at the bite site occurs in about 10% of patients with permanent 
morbidity in 2 - 3%. 

. Upright patients are mostly bitten on the foot, ankle or leg whilst horizontal sleeping patients 

may be bitten anywhere and often more than once. 


. Hand and finger bites are more prone to develop necrosis than elsewhere. 

° Most bites occur in the late afternoon and evening. 

. Children are more at risk of fatality or developing necrosis due to a high venom to mass ratio. 
2. Prophylaxis 

. Be sensible. 

. Do not handle dead snakes (rinkhals and some other elapids sham death). 

. Sleep in a snake proof dwelling. 

. Rubble, wood piles, chicken coops and dense vegetation should not be close to houses although 

this if often impractical. 

7 Wear shoes and use a torch when walking at night. 
3. First Aid 

. First aid measures are not very effective for snake bites, so organise transport to the nearest 


appropriate medical facility as soon as possible. 

. Remove rings, bracelets and constricting clothing from the bitten limb 

. If the snake was killed by bystanders, it should not be handled directly since the snake's bite 
reflex can remain intact for hours. 


. The snake should be handled with a long stick and placed in a rigid safe container for 
identification. 

. Tourniquets, of any type, concentrate the venom near the bite site and may promote bite site 
necrosis, ischaemia and gangrene in cytotoxic bites. 

. The pressure immobilisation method with no patient movement is probably of benefit in non- 
spitting cobra bites. 

. Electrotherapy, incision and suction, cryotherapy or local applications are either ineffective per 
se, or the venom is absorbed too quickly (mambas) or deposited too deeply (adders) to be 
effective. 

. With a neurotoxic bite, ensure an adequate airway and apply mouth-to-mouth/nose respiration if 
necessary. 

4. Clinical Presentation 


Snake bitten patients may present with minor wounds from fangs and teeth, fright, allergy to venom 
(rarely in persons not previously exposed to snake venom) and envenomation. 
There are three main envenomation syndromes sometimes with two syndromes occurring in the same 
patient. The natural history given below assumes no treatment has been given. 
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a) 


Swelling (painful and progressive) cytotoxic venom - 90% of venomous bites 

Snakes responsible 

Puff adder and Gaboon adder (frequent ecchymosis of bitten limb), spitting cobras (Mozambique, 

black-necked, black, zebra), stiletto snakes (burrowing asp), night adders, homed and many-homed 

adder, lowland swamp viper. 

. Swelling is painful and tender and progresses at 1cm to more than 15cm / hour depending on 
snake species. 

. Swelling may progress for between one and seven days depending on envenomation severity and 
snake species. 

‘ Usually associated regional lymphadenopathy. 

. Thrombocytopenia (puff adders). 


e Consumption coagulopathy (Gaboon adder). 

Complications: 

Local complications (bite site): 

. Necrosis, abscess, deep haematoma. Necrosis if envenomation has occurred: spitting cobras - 
90%, stiletto snakes - 25%, puff adders -10%. 

Regional complications (bitten limb): 

. Compartment syndromes (2 - 496) i.e. uncommon, but a snake-bitten limb has all the signs of a 
compartment syndrome without raised intracompartmental pressure. Use of a Stryker monitor to 
measure compartmental pressure is recommended. 

. Vessel and nerve entrapment (uncommon). 

. Deep vein thrombosis (uncommon). 

Systemic complications 

. Due to fluid loss into the bitten limb - hypovolaemia, anaemia, hypoalbuminaemia, 
hypofibrinogenaemia, thrombocytopenia. 

. Cardiotoxicity has only been described following Gaboon adder bites. 

Treatment 

Intravenous fluids, mild elevation to the level of the heart, and analgesia are all that is required for the 

majority of bites. 

Antivenom 

Suggested indications for antivenom (only for threat to limb or life < 10% of bites). 

- swelling progressing at 15cm or more for one hour. 

- swelling to a knee or elbow from a foot or hand bite within 4 hours. 

- swelling of a whole limb by 8 hours. 

- swelling threatening the airway. 

- an associated coagulopathy. 

- unexplained dyspnoea. 

Suggested dose of antivenom 

Puff adder and spitting cobras - 50ml Polyvalent IV. 

Gaboon adder - 200ml Polyvalent IV. 

It is unlikely that a repeat dose would be necessary. 
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b) 


c) 


Weakness / paralysis (neurotoxic venom) 10% of venomous bites Snakes 
responsible 
Non-spitting cobras (Cape, snouted, forest, Anchieta's), black and green mambas. 
Black and green mambas 
. Within minutes - paraesthesia (perioral with or without 
hands and feet or 
generalised), excessive salivation / metallic taste, sweating. 


. A little later - progressive weakness, inability to swallow saliva. 

- respiratory failure (60% - 70%) within a few minutes to 2 hours. 
Non spitting cobras - early bite site swelling (minutes) 

- window period prior to paralysis at 2 - 4 hours. 


- respiratory failure (50%), 
- Occasional bite site necrosis or abscess. 
Treatment 
Protect the airway. 
Ventilation if indicated. Sedate while ventilated as there is normal brain function. Ventilation without 


antivenom is life saving. Antivenom may reduce the period of ventilation except for Cape cobra bites. 
Antivenom 


Indications (+ 70% of patients) 

. Triad of paraesthesia, excessive salivation / metallic taste and sweating or dyspnoea in the 
absence of painful progressive swelling (mambas). 

. Paresis in the presence of significant swelling (non-spitting cobras). 

Antivenom does not reverse respiratory failure due to Cape cobra bites - fortunately ventilation is 

adequate. 

Suggested dose of antivenom: 80 ml polyvalent. This dose may be repeated in one hour if there is no 

improvement. 

Cholinesterase inhibitor therapy for neurotoxic cobra bite: 

. This is an additional therapy and should not take priority over antivenom therapy or respiratory 
support. 

. This treatment is not recommended for neurotoxic snake bites where there is a presy- naptic 
action such as mamba and neurotoxic adder bites. 

$ Give neostigmine 2,5 mg IV and glycopyrrolate 0,6 mg together. Atropine 1 mg can be given as 
an alternative to glycopyrrolate. 

Bleeding (coagulopathy) 1 - 2 % of venomous bites Snakes 

responsible 

Puff adder (plus swelling - thrombocytopenia). 

Gaboon adder (plus swelling - consumption coagulopathy by conversion of fibrinogen to fibrin and 

platelet disaggregation). 

Boomslang and vine snake (minor swelling possible). Consumption coagulopathy by activation of 

factors II and X, fibrin monomers temporarily positive, decreased fibrinogen, D-dimers positive, initial 

platelet sparing, late anaemia. 

Treatment 

Blood / blood component therapy. 


Heparin, antifibrinolytics, thrombolytics of no value and may be dangerous. 
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d) 


Suggested indications for antivenom 

(antivenom of greatest benefit in the bleeding syndrome and is required in the majority of bites). 

- active bleeding 

- non clotting blood in a clean test tube after 20 minutes. 

- laboratory evidence of a coagulopathy. 

Suggested dose of antivenom 

Puff adder 50ml polyvalent. Gaboon adder 200ml polyvalent. Boomslang 10 - 20ml monospecific. If 
necessary (unusual) the latter may be repeated at 4 - 6 hours. 

Mixed swelling and weaknesss 

Snakes responsible 

Rinkhals - respiratory failure uncommon (> 4 hours). Possible bite site necrosis. 

Berg adder - 3rd nerve palsy, loss of taste and smell, possible hyponatraemia, respiratory failure (8 
hours plus) and bite site necrosis. 

Peringuey's adder, desert mountain adder, garter snakes, shield nose snake: cranial nerve III paralysis 
with or without other cranial nerve palsies, rarely respiratory failure (8 hours plus) with or without bite 
site necrosis. 

Treatment: 

See swelling and weakness, (a and b above) 

Normal saline infusion should be given for Berg adder bites with hyponatraemia. 

Treat seizures with a benzodiazepine. 

Antivenom: 

Polyvalent antivenom is effective for rinkhals bites. 


There is no antivenom required for the other snakebites as bites and fatalities are uncommon. 


Snake Bite in Pregnancy 
- the foetus may be hypoxic while the mother is not. 
- there may be uterine vasoconstriction while the mother is normotensive. 
- Ensure adequate oxygenation and fluid replacement. 
- Beware of the supine hypotension syndrome of the third trimester of pregnancy. 
- Most maternal and foetal deaths occur in the bleeding syndrome. In this case be liberal 
with antivenom therapy. 
Snake Bites in Children 
- Most mortality occurs in this group. 
- The suggested indications for antivenom occur sooner and more commonly than in adults 
which helps negate the higher mortality rate. 
Give the full dose of antivenom if indicated. There is no paediatric dose of antivenom and the 
same dose applies as for adult snake bite victims 
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Antivenom 

There are 2 types: 

- Polyvalent - effective against the venom of 10 snakes (Rinkhals, puff adder, gaboon adder, 
black mamba, green mamba, Jameson's mamba, Mozambique spitting cobra, Cape cobra, 


snouted cobra, forest cobra). 
- Monospecific boomslang - only effective for boomslang bites. 


Antivenom in appropriate dosages can prevent or reverse respiratory failure, reverse coagulopathy and 
may prevent extension of swelling. 
Antivenom is refined from hyperimmune horses. Antivenom manufactured by the SAVP (SA Vaccine 
Producers) using venom from Southern African snakes is best in view of geographical venom 
variation. SAVP Contact details: Business hours: 011-386-6083/2 

After hours emergency: 011-386-6000 

Email: MeganS @savp.co.za or CillaF(?savp.co.za 


Indications: 
- Neurotoxic signs and symptoms 
- Severe coagulopathy 


- Rapidly progressive swelling crossingmore than one joint in hours 
- Severe systemic envenomation with shock or cardiovascular compromise 
Administration: 


- Prior to the administration of antivenom, resuscitation equipment should be checked. A syringe 
of 0,5 - 1 ml of a 1:1000 adrenaline should be prepared. 

- A test dose of antivenom does not predict the reaction to the main dose and is no longer 
recommended. 

- Antivenom must be diluted in isotonic fluid and infused over 30 - 60 minutes. A 200 - 500 ml 
volume container should be used. 

- Anaphylaxis to antivenom is common. 

- Premedication with 0.25 ml of 1:1000 adrenaline subcut reduces the chance of anaphylaxis. 

- Pretreatment with adrenaline is relatively contra-indicated in those with ischaemic heart disease, 
uncontrolled hypertension and cardiac tachyarrhythmias. 

- Antivenom cannot prevent necrosis. 


- The dose of antivenom is the same for children and adults as it neutralises a set venom dose. 
- South African manufactured antivenom is of no value for exotic venomous snake bites. 
- Similarly antivenom for exotic snake bites is not effective for our snakebites. 


Antibiotics 
Infection is uncommon following snakebite unless there is devitalised tissue (necrosis, deep 


haematoma).Bacteria are scanty in snake mouths, mostly comprising the enterobacteriacae (anaerobes 
uncommon), and venom has antibacterial properties. 
Tetanus Prophylaxis 
- Dead tissue is an ideal breading ground for anaerobic organisms. 
Give 0,5 ml anti-tetanus toxoid IM to all patients who have not been immunized in the previous 
5 years. 
- Consider Human Tetanus Immunoglobulin and Tetanus Toxoid containing vaccine if patient not 
previously vaccinated 
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SECTION 7.7 SCORPION STINGS 


1. Introduction 
There are many species of scorpions found throughout Southern Africa. Scorpions use venom from the 
sting at the end of the tail, or their pedipalps (crab-like pincers) in front of the body, to immobilise 
prey. Some species preferentially use venom for this purpose whilst others rely on their pedipalps. 
Those species that use venom (Parabuthus, Buthotus and Uroplectes) have stronger thicker tails than 
their pedipalps and are of medical importance. They tend to be found in the drier western and northern 
parts of Southern Africa. Scorpions of lesser medical importance have pedipalps thicker than the tail. 
Large scorpions (>8-15 cm) with thick tails are highly venomous (Parabuthus and Buthotus). 
Uroplectus species may be smaller and are less venomous. 
Venom acts on sodium, potassium, calcium and chloride channels of excitable tissue leading to 
excessive parasympathetic and sympathetic activity with over activity of skeletal muscle. Causes of 
human death (mainly children) include an inability to swallow and ineffectual breathing leading to 
respiratory failure. Reported hospital mortality rates for P. transvaalicus and P. granulatus are 0.3% 
and 3% respectively. 


2. Clinical presentation 
- sting site very painful almost immediately and lasting for 1 hour to 2 or 3 days. 
- systemic abnormalities commence between 1 and 12 hours. 
- paraesthesia of hands, feet or elsewhere. 
- sweating. 
- difficulty swallowing and speaking. 
- muscle tremors, twitching of tongue. 
- muscle pain and rigidity. 
- exaggerated tendon reflexes. 
- increased or decreased skin sensation. 
- excessive salivation. 
- difficulty or inability to pass urine. 
- anxiety, restlessness. 
- tachycardia, hypertension. 
- general muscle weakness. 


- stung limb may feel weak. 

In the Western Cape stings by P. granulatus frequently lead to anxiety, restlessness (especially 
children) and hypertension (sympathetic) whilst stings due to P transvaalicus in Zimbabwe lead to 
passive facies, immobility and excessive sweating (parasympathetic). 


3. Treatment 
Scorpion stings should be managed as a medical emergency 
- Be on the lookout for airway and respiratory compromise 
- Assess children closely for the development of early respiratory compromise. 
- Give pain relief - Simple analgesics or local infiltration with a localanaesthetic. 


- 10 to 20 ml of 10% calcium gluconate by slow IVI may produce transient relief of pain 
and cramping. 
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Severe scorpionism: 

- Consider tracheal intubation and ventilation. 

- 10 ml scorpion antivenom IVI slowly as a bolus orinfusion. 

- Anaphylaxis to antivenom is uncommon. 

- There is no indication for antibiotic use. 

- Be gentle with oversensitive skin (use a cradle). 

- Protect the airway. 

- Use anti-hypertensive drugs if required. 

- The use of atropine to reduce excessive salivation is not advised since this may lead to 


unopposed adrenergic responses. 
- Catheterise if unable to pass urine. 


SECTION 7.8 SPIDER BITES 

There are 63 families of spiders in Southern Africa, but only a small number are dangerous to humans. There 

have been no properly documented deaths due to spider bite in Southern Africa. Babies, children and the 

elderly with co-morbid cardiovascular disease are most at risk of lethal envenomation due to black widow 

bites. 

Medically important spiders 

Neurotoxic venom: 

- Black widow (black button) spider (Lactrodectus indistinctus). Pitch black or dark brown, red stripes 
or dot on top of large abdomen. Body length 12 - 15 mm. 

- Brown widow (button) spider (Lactrodectus geometricus). Common spider in residential areas but less 
venomous than the black button spider. 

Cytotoxic venom: 

- Sac spider (Cheiracanthium sp.). Straw coloured body with glossy black mouth parts. Body length 12 
mm. Responsible for most human bites. 

- Violin spider (Loxosceles sp.). Brownish with black markings. Dark brown to black violin shape on 
top of hard shell of first body segment. Body 9 mm. Long legs. 

- Six eyed spider (Sicarius sp.). Yellowish red-brown large spider with compressed body covered with 
sand particles. Contact with humans extremely rare. 

Taking the dead or live spider (in a safe container) with the patient to medical help may be of value 

for identification purposes. 

Neurotoxic bites 

(Black widow / button spider bites) 

Clinical presentation 

First hour after the bite (lactrodectism): 

- Burning pain at bite site 

- Painful regional glands 

- Nausea, vomiting, anxiety, sweating, blurred vision 

- Cramp like pains 

- Non-tender abdominal muscle rigidity, muscle twitching 


- Tachycardia, hypertension, headache. 
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Treatment 

- Should a patient be seen soon after a proven bite, observation for at least two hours is mandatory. 

- Lactrodectism can be severe especially in children and elderly patients with co-morbid cardiovascular 
disease. 

- 5-10 ml(1-2 ampoules) specific lactrodectus antivenom IVI. This is dramatic in reversing 
symptomatology. 

- Anaphylaxis to antivenom is rare. 

- Beware of drugs that impair breathing. 
Calcium gluconate 10 - 20 ml of a 10% solution by slow IVI may help muscle pain but is short acting 
(half an hour). 

Cytotoxic bites 

Clinical presentation 


- The bite may or may not be painful. 
A dermonecrotic wound may develop over several days which, in the case of a violin spider may be up 


to 10 cm diameter. May take weeks to heal. 
Treatment 


- Give anti-tetanus toxoid 0,5 ml IM for patients who have not been immunized in the previous 5 years. 
- No antivenom manufactured. 

- Treatment is symptomatic. 

- Prevent infection which is secondary to dead tissue. 

- Hospitalization for intravenous antibiotics is indicated for rapidly progressive cellulitis. 

- Early or late surgery may be performed to excise the necrotic area and achieve skin cover. 

- Dapsone may be of value for chronic necrotic skin lesions not responsive to surgery. 


SECTION 7.9 VENOM OPHTHALMIA 

Due to squirted venom from the rinkhals, spitting cobras, some scorpions and beetles: 

- produces intense conjunctivitis 

- corneal erosions may occasionally occur with possible complications (hypopion, anterior synechiae, 


globe perforation) 
Treatment 
- wash eyes out with liberal quantities of water or other bland solution for several minutes. 


- a single application of local anaesthetic eye drops may be necessary to overcome blepharospasm. 

- stain with fluorescein to assess whether there are corneal erosions. 

Corneal erosions absent: Antibiotics, eye ointment, eye pad, resolution within 24 - 48 hours Corneal erosions 
present: Same as above, plus a mydriatic. Daily slit lamp examination until cured. 

- antivenom topically or systemically not indicated. 

- do not apply home or traditional remedies to the eyes. 

Venom elsewhere: 

- in mouth : wash out with water or other bland solution. 


- on skin : wipe or wash off. 
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SECTION 8: HAEMATOLOGICAL DISORDERS 
SECTION 8.1 BLEEDING DISORDERS 


A bleeding tendency is defined as bleeding which is spontaneous or excessive in relation to the amount of 
trauma. Bleeding disorders fall into one of 3 categories: 


1) Platelet defects (quantitative and qualitative) 
2) Coagulation factor defects 
3) Vessel wall defects. 


SECTION 8.2 RECOGNITION OF CLINICAL PICTURE 


A. History and Examination 

1. Localised or generalised bleeding (generalised - more likely to be associated with a bleeding 
disorder). 

2. Congenital or acquired (congenital - usually single coagulation factor defect, platelet functional 
defect or inherited vessel wall abnormality. Early age at onset of bleeding, long history - map out 
course and pattern of bleeding, family history, inheritance pattern, requirement for blood products etc). 
Mild inherited disorders may present later in life, i.e. at the time of surgery or at childbirth. 

3. Pattern of bleeding (in relation to the type of defect) 

a) Coagulation Defect 
Bleeding into joints, deep muscles, soft tissues, retroperitoneum. Large bruises. Delayed 
bleeding. Re-bleeding after apparent haemostasis. Minimal bleeding from skin cuts. Intra- and 
post-operative bleeding. GIT, renal and CNS bleeding may occur. Gender (Male > Female). 

b) Platelet Defect/Vascular Defect 
Bleeding into skin - petechial haemorrhages, purpura and ecchymoses. Persistent bleeding from 
skin cuts. 
Bleeding from mucous membranes (oronasal - epistaxis and gum bleeding; genitourinary - 
menorrhagia etc). 
Palpable (raised) purpura indicates vasculitis. Gravity dependent lesions. Telangiectasia - vessel 
wall defect. 
Immediate bleeding. Pressure may control bleeding temporarily. 
Intra- and post-operative bleeding. CNS, GIT and other sites of bleeding with uncontrolled 
severe disease. 

4. Details of bleeding 
Site(s), amount, frequency, severity, spontaneous or trauma-induced, duration, recurrence, previous 
therapy, drug history (anticoagulants, aspirin, NSAID's etc), family history, surgery, dental extraction, 
childbirth, blood transfusion etc. 

The clinical examination is guided by the history (e.g. where a vessel wall defect is suspected, telangiectasia 

and vasculitis should be looked for; petechiae is indicative of thrombocytopenia, and haemarthrosis is a 

typical feature of inherited coagulation factor defects such as haemophilia). 
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B. Laboratory Investigations 


Condition Platelet Bleeding PrE INR/ET Thrombin 
Count Time Time 
(1) Platelet Defects 
Quantitative 
Thrombocytopaenia 
ITP, Aplastic anaemia Low N/Increased N N N 
Qualitative 
Drugs (Aspirin), 
Uraemia, Inherited 
disorders such as 
Glanzmann’s 
thrombasthenia, etc N Increased N N N 
(2) Coagulation Factor 
Defects 
Haemophilia A & B N N Increased N N 
(correction 
with normal 

plasma 
Factor VII deficiency N N N Increased N 
Early liver or vitamin K 
deficiency N N N Increased N 
Vitamin K Deficiency, 
oral anticoagulants, 
superwarfarin N N Increased Increased N 
Acquired haemophilia N N Increased (no Normal N 

correction with 

normal 

plasma) 
Heparin therapy N/Rarely N Increased N/Mildly Increased 

Low Increased 
(3) Mixed Defects 
Von Willebrand’s 
disease N Increased N/Increased N N 
DIC Low Increased Increased Increased Increased 
Liver Disease N/Low N/Increased Increased Increased 
N/Rarely 
increased 

(4) Vessel Wall Defects N N/Increased N N N 


Blood investigations should be directed by the history and clinical picture (e.g. where haemophilia is 
suspected, a PTT followed by a factor VIII and IX assay would be appropriate). Where the diagnosis 


is unclear, the following order of haematological investigations is suggested: 
1st line investigations: FBC, differential count, smear and platelets, INR, PTT 


2nd line investigations: Bleeding time/PFA-100, DIC screen, von Willebrand 


factor assays 


3rd line investigations: Platelet aggregation studies, other 
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screen, 


SECTION 83 MANAGEMENT OF PLATELET DISORDERS 


Thrombocytopenia is the most common platelet disorder that causes bleeding. In general, the bleeding 
tendency is indirectly proportional to the level of the platelet count (i.e. the lower the platelet count, the 
higher the tendency to bleed). 

Clinical thrombocytopenia refers to a platelet count of «100 x 10?/1 (normal platelet count — 150- 400 x 
10?/1). The grading of thrombocytopenia is as follows: 

Mild - >50-100 x 1071; Grade I - >75-100 x 1071; 

Moderate - >20-<50 x 1071; Grade II - >50-74 X 1071; 

Severe - <20 x 1071 Grade III - »25-49 x 1071; 


1. 


2. 


Grade IV - <25 x 1071. 

Once a diagnosis is suspected/established, correct/treat the underlying cause 
e. g. TTP - plasma exchange, ITP - corticosteroids, etc. 

Indications for platelet transfusion 
Prophylactic Transfusions: 
. Platelet count «10 X 10?/1, in the acute situation. 
. Platelet count <20 x 10?/1, with additional risk factors such as sepsis, concurrent use of 

antibiotics or other abnormalities of haemostasis. 

. Low platelet count (generally «30-50 x 10?/1), with active bleeding. 
Amount: One mega unit (apheresis single donor unit/average adult. Volume 200-300 ml. Expected 
increment 30-60 x 10?/1). Pooled, random donor platelets may also be used. Single donor platelets are 
particularly recommended in patients on long term platelet support and in those in whom 
transplantation is contemplated. 
Platelets should be placed (on a tilting device) and transported at room temperature (not left/kept in a 
fridge) and should be transfused through a platelet giving set as soon as possible, over approximately 
10 minutes. 

Primary Immune Thrombocytopenia (ITP) 
Exclude other secondary causes of thrombocytopenia, in particular HIV. Secondary causes of immune 
thrombocytopenia include HIV, drugs, autoimmune disease e.g. SLE and lymphopro- liferative 
disorders. 
If the platelet count «30 x 10?/1, start corticosteroids (prednisone) 1 mg/kg/day. It may take 10 days to 
2 weeks before a response is achieved. Taper prednisone (once platelet count >100 x 10?/1) gradually, 
over the next few weeks to months. Methylprednisolone 1g IV daily (administered in 200ml of N/S 
over 30 minutes) x 3 days, or dexamethasone 40mg daily x 4 days can be used as alternatives to 
prednisone. IV gamma globulin (e.g. polygam 0,8-lg/kg/day for 2 days or 0,4g/kg/day for 3-5 days) 
can also be used in the acute situation. There is no clear benefit of using IV gamma globulin as the 
initial treatment in preference to corticosteroids, and IV gamma globulin is more expensive. Reserve 
IV gamma globulin for acute refractory patients and special situations (pregnancy - prior to delivery, 
prior to surgery etc., where indicated). 
Emergency splenectomy is seldom required (indicated in severe thrombocytopenia together with 
active, ongoing bleeding despite use of IVIg, corticosteroids and platelet transfusions). Avoid platelet 
transfusions in stable ITP without active bleeding. However, platelet transfusions are usually indicated 
at the initial presentation in patients with severe thrombocytopenia and active bleeding. Consult a 
haematologist for the management of chronic ITP. 
Secondary thrombocytopenia related to HIV is on the increase. Treat initially in the same way as 
primary ITP. All patients should receive concomitant combination antiretroviral therapy. Where the 
response is inadequate, consider immunosuppressive therapy (azathioprine), danazol, vincristine, 
rituximab, anti-D and splenectomy. Beware of the higher risk of infection with immunosuppressive 
therapy and splenectomy. Consult a haematologist for guidance on the management of refractory 
patients. 
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Thrombotic Thrombocytopenic Purpura (TTP) 


TTP is being seen with increasing frequency in the HIV era. It is a medical emergency. It is most 

commonly encountered in young HIV seropositive females. It manifests with a pentad of features: (1) 

Thrombocytopenia (2) MAH A (microangiopathic haemolytic anaemia - frag- ments/schistocytes on 

the peripheral blood smear) (3) fever (4) renal dysfunction and (5) fluctuating neurological signs. All 

these features are not necessary for the diagnosis. However, the diagnosis requires the presence of 
thrombocytopenia, MAHA, and exclusion of other causes of a thrombotic microangiopathy (DIC, 

PET/Eclampsia/HELLP syndrome, malignant hypertension etc). The INR/PTT is normal and the LDH 

is markedly raised. 

Therapy includes the rapid institution of: 

i) Plasma infusion (30-40ml/kg FFP, which equates to approximately 4 units of FFP twice daily) 
or plasma exchange (plasma infusion together with plasmapheresis) - continued for at least 3 
days after the platelet count and LDH have normalized 

ii) Prednisone - mg/kg/day orally 

iii) | cART (combination antiretroviral therapy) - use concomitantly in HIV sero-positive patients 

iv) Supportive care (blood transfusion, etc) 

v) Immunosuppressive therapy, rituximab etc. for refractory patients NB : 

Avoid platelet transfusions 

Consult haematologists for further management of the patient. 


SECTION 8.4 COAGULATION FACTOR DEFECTS 


A. 


CONGENITAL 


Hereditary deficiencies of most coagulation factors have been described, but the most important ones 
are factor VIII, IX and Von Willebrand's disease (deficiency of the factor VIII related antigen or von 
Willebrand factor - defective platelet adhesion/function). 

Haemophilia A and B may be severe (<1%), moderate (2-596) or mild (5-30%). Both haemophilia A 
and haemophilia B are identical clinically, but are treated differently. 


Factor VIII Deficiency (Haemophilia A) and Factor IX Deficiency (Haemophilia B) 


1. 


General Measures: 


Bed rest. Apply ice packs (5 minutes on and 10 minutes off). A sling or splint may be beneficial. 
Avoid circumferential casting. No weight bearing is recommended until pain free and no further 
bleeding is evident. Avoid IM injections. Exercise care when drawing blood - do not perform femoral 
punctures. Avoid aspirin and NSAIDs. 

Factor Concentrates: 
Dose of F VIII required can be estimated as follows: 
Number of units required = weight (kg) x 0,5 x % factor level desired e.g. to raise the factor level in a 
60 kg patient to 50%, the number of units required = 60 x 0,5 x 50 = 1500 units. The half life of factor 
VIII is 8-12 hours; therefore give the calculated dose bd (1500 units bd, usually for 1-3 days - see table 
below). 
Dose of Factor IX = weight (kg) x 1 x % factor level desired e.g. to raise the factor level in a 60 kg 
patient to 50%, the number of units required = 60 x 1 x 50 = 3000 units. The half life of factor IX is 
16-24 hours; therefore give the calculated dose daily. 
For uncomplicated haemophilia, the NBTS intermediate purity factor concentrates are used, e.g. Natal 


BTS Concentrate Approximate number of units/bottle 
Haemosolvate Factor VIII 300 u, 500 u and 1000 u 
Haemosolvex Factor IX 500u 
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Alternatives to factor concentrates: Cryoprecipitate for factor VIII concentrate and FFP for factor IX 
concentrate, if no factor concentrates available. Recombinant/highly purified products are generally 
not available for routine use locally 


The following table provides a rough guideline for desired F VIII levels, frequency and dura- tion of 


therapy: ey eee ee 
Type of Bleed Desired F VIII Frequency — Duration e.g. dose for 60 
level (% of kg man 
normal) 
1 Minor bleed 30% 12-24 hours — 1-3 days 
Early haemarthrosis 1000 U BD in 
Small muscle bleed FVIII defi ciency, 
and 2000 U daily 
in FIX deficiency 
50% 12-24 hours 3 days 1500 UBD in 
2 Severe haemarthrosis (for factor VII FVIII deficiency, 
Moderate/severe soft deficiency, and 3000 U daily 
tissue bleed around groin administer 12 in FIX deficiency 
For tooth extraction (Also hourly) 
Tranexamic acid) 
3 Surgery 80-100% 8 hourly Until healing has 
Serious accident initially occurred 3000 U BD in 
Intracranial haemorrhage FVIII deficiency, 
and 6000 U daily 
in FIX deficiency 
4 Haematuria - Push fluids and bed rest; avoid Tranexamic acid (Cyklokapron). 
NB: Mucosal bleed (mouth, gum, lip, tongue or nose) - also give Tranexamic acid (Cyklokapron) 1 
gram 6 hourly (except urinary tract bleed) x + 5 days 


Follow-up doses should be modified according to the pre-infusion factor VIII level, which can be 
roughly calculated on a F VIII half-life of 12 hours, e.g. a level of 30% will have dropped to 7.5% (2 
half-lives or 24 hours later). 


If the patient has inhibitors: 

. General measures - splint, ice-packs, analgesia etc. Consult Haematology treatment center. 

. For low titre inhibitors («5 Bethesda units), give higher doses of factor concentrate. 

. For high titre inhibitors (>5 Bethesda units), use bypassing agents (e.g. FEIBA- dose 50 IU/kg 12 
hourly for + 3 days. Maximum daily dose should not exceed 200 U/kg because of the potential 
thrombotic risk), or recombinant Factor VII (Novo seven - 90 ug/kg every 2 - 3 hrs until 
haemostasis is achieved; usually 2-3 doses or more are required. A single initial dose of 


270ug/kg may also be used). 
Von Willebrand's Disease (vWD) 
. Local measures and antifibrinolytic agents (e.g. tranexamic acid) for mild bleeding. 


s Use DDAVP for type 1 vWD. DDAVP releases vWF from endothelial cells 30 minutes after 
intravenous infusion. DDAVP may be administered intranasally (stimate-intranasal 0,1 ml of 
1,5 mg/ml solution or 300 ug once daily for adults, i.e. 150 ug/nostril, and 150 ug once daily for 
children), subcutaneously or intravenously (0.3 ug/kg in 30ml of 
0. 9% NaCl over 30 mins). 

. For surgery or major trauma, use F VTII concentrates or cryoprecipitate. Dose of cryoprecipitate 
(1 unit/10kg every 12 hours) or factor VIII concentrate (30-50 units/kg/day, every 12 hrs). This 
should be continued for 48-72 hours to ensure optimal haemostasis or longer (7-10 days for 
major surgical procedures). 
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. N.B: A Haematologist should be contacted to supervise management on all Haemophiliac and 
vWD disease patients who are admitted and where advise is required. 


Other Hereditary Factor Deficiencies 

. Rare. Treat with fresh frozen plasma or specific factor concentrate if available. 

ACQUIRED 

Acquired Haemophilia 

This is an entity which is often missed or misdiagnosed. It occurs typically in older patients (where 
patients are younger, consider HIV and pregnancy/post-partum as a likely cause), with no particular 
gender predeliction, who present with spontaneous, new onset of bleeding. The bleeding is typically 
subcutaneous (haematomas, ecchymoses), into deep muscles (forearm, psoas) or from other sites - 
genitourinary and gastrointestinal. Haemarthrosis is much less common. The bleeding may be mild to 
life-threatening, with a significant drop in haemoglobin, requiring blood transfusion and resuscitation. 
The platelet count and INR are normal. The PTT is classically prolonged and fails to correct with the 
addition of normal plasma (indicating an inhibitor - autoantibody to factor VIII and sometimes to other 


factors e.g. factor IX). The factor VIII level is usually <1% and the inhibitor levels are increased. 
Management includes: 
Resuscitation (IVI fluids and blood transfusion) 


. Treatment of acute bleeding with bypassing agents (see congenital haemophilia, with inhibitors) 

* Inhibitor suppression/eradication with immunosuppressive therapy (such as prednisone, 
prednisone and cyclophosphamide,or rituximab) 

. Treatment of the underlying cause, where evident (associations include malignancy, 


lymphoproliferative disorders, auto-immune disease, pregnancy, and infections such as HIV and 
hepatitis viruses) 


. Very importantly, avoidance of any invasive procedures. 
. More recently, an increasing association has been observed with HIV in the local setting. 
. There needs to be awareness and a high index of suspicion in order to diagnose this entity, so 


that patients may be treated timeously and the morbidity and mortality minimized. 

Vitamin K Deficiency 

. Due to inadequate intake, malabsorption (small bowel or pancreatic), obstructive jaundice or 
prolonged broad-spectrum antibiotic therapy, oral anticoagulants. 

: Prophylaxis - 5mg daily orally. 

* Acute bleeding - lOmg IV slowly. Partial correction of PT/INR occurs within 6 hours. Repeat 
dose over next 2 days after which correction of PT/INR is complete (See management of 
warfarin overdose below). 


Liver Disease 
* Often multiple haemostatic abnormalities contribute to bleeding in liver disease. 
. If bleeding, give FFP 15-20 ml/kg. 


. Look for and treat other haemostatic problems e .g. DIC and thrombocytopenia appropriately. 


Massive Transfusion 

: Defined as transfusion of a volume of blood equal to the patient’s blood volume within a 24 hour 
period, i.e. > 8 - 10 units of blood. Complications of massive blood transfusion include: 
hypothermia, coagulopathy, hypocalcaemia, hyperkalaemia, increased oxygen affinity and 


microembolism. 
5 Install a blood microfilter or use leukodepleted blood/blood products if possible. 
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. Predetermined standard schemes for transfusion of platelets or FFP or both are not effective 


clinically. Patients receiving massive blood transfusion should be followed closely 
with frequent/regular monitoring of INR/PTT/Fibrinogen and platelet counts. 

e If coagulation abnormalities or thrombocytopenia develops, these deficiencies should be 
corrected/replaced with the appropriate blood components based on the degree of abnormality 
observed. 

Heparin Overdose 

. Minor bleeding - observe. 

. Major bleeding - give IV protamine sulphate as follows: 


Dose = (Img/lOOunits of administered heparin) minus (Img/min since last dose of heparin) e.g. 
20,000 units administered 30 minutes ago: 
Dose = (T x 20.000) - (1 x 30) = 170 mg protamine IV. 

100 


. NB: Rapid IV protamine sulphate may be dangerous (Give at 5mg/min over approximately 20 
minutes). Watch out for bradycardia and hypotension. Protamine itself may act as an 
anticoagulant when in excess. 

Low Molecular Weight Heparin (LMWH) 

. Routine monitoring is not indicated. Anticoagulant activity is measured using an anti-Xa activity 
assay. The anti-Xa level should be checked 3 hours after a LMWH dose in situations where it is 
indicated, such as renal failure, pregnancy, obesity and childhood. The target level for 
prophylaxis is 0,3-0,5 anti-Xa u/ml and the therapeutic target level is 0,6- 1,0 anti-Xa u/ml. 

. The antidote for LMWH is protamine sulphate. A dose of 1 mg protamine sulphate should be 
given for every 100 anti-Xa units of LMWH (e.g. 1 mg enoxaparin is equivalent to 100 anti-Xa 
units, hence 40 mg protamine sulphate should be administered to reverse the effect of 40 mg 
enoxaparin). If required, a repeat dose of 0,5 mg protamine sulphate per 100 anti-Xa units of 
enoxaparin can be given for a maximum of 2 additional doses. 

Warfarin Overdose 


The generally acceptable INR therapeutic range for most conditions is 2 - 3. The suggested 
management of warfarin overdose is as follows: 


. INR 3 -5 (no bleeding) - Reduce warfarin dose, or preferably omit warfarin. Restart at lower 
dose once INR in therapeutic range. 

. INR >5 - <8 (no bleeding) - Stop warfarin. Monitor INR daily. Restart warfarin at lower dose 
once INR in therapeutic range. 

. INR >8 (no bleeding) - Stop warfarin. Give IV vitamin K solution 2-5 mg orally daily pm. 
Monitor INR daily. Restart warfarin at lower dose once INR in therapeutic range. 

. If bleeding is present with prolonged INR - Stop warfarin. Give FFP (15ml/kg) or prothrombin 
complex concentrates (50 units/kg). Give vitamin K 5-10 mg IVI slowly, or give IV dose orally. 

. NB: The use of vitamin K in patients with mechanical valve prosthesis is relatively contra- 


indicated. 
. Recombinant factor VII (Novo seven) should only be used in refractory patients. 
xz Optimise anticoagulation in the overwarfarinised patient prior to discharge - Review indication 


for use, duration of anticoagulation, dose, monitoring, food and dmg interactions, warfarin 
resistance, alternative anticoagulation etc. 
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Fresh Frozen Plasma (FFP) 


Units of FFP must be administered through a blood giving set after thawing at 30-37°C. 
Compatibility testing is not required, but units should preferably be ABO compatible with the 
patient's red cells, especially if large volumes are to be transfused. 

If the ABO group of the patient is not available, then group AB FFP should be used as it 
contains no A or B isoagglutinins. 

Transfuse as rapidly as possible, at 15-20 minutes per unit in the average adult in order to obtain 
a good clinical effect. The labile coagulation factors deteriorate within a few hours of thawing 
or reconstitution (therefore, it is important to infuse FFP within 6 hours of thawing). 

Where there is a concern regarding volume overload, 40 mg furosemide IV may be administered 
immediately after the infusion. 

Bioplasma (12-15 ml/kg) may be used as an alternative if FFP not available. 


SECTION 8.5 MIXED DEFECTS 
1 DISSEMINATED INTRAVASCULAR COAGULATION (DIC) 


Suspect clinically. Confirm diagnosis by demonstrating consumption of platelets (low 
platelets) and clotting factors (increased INR(PT)/PTT/low antithrombin III level/ low factor V 
and VIII) and increased fibrinolysis (increased d-dimers/FDP/low fibrinogen). 

In acute DIC, PT and PTT are prolonged, fibrinogen is decreased, FDP's, d-dimer and fibrin 
monomer levels are increased. The thrombin time is prolonged. 

In subacute or chronic DIC, PT and PTT may be prolonged or normal. The fibrinogen level is 
decreased modestly but may be normal or increased. Platelets may be slightly low or normal. D- 
dimer and FDP's are slightly elevated. 

The International Society of Thrombosis and Haemostasis (ISTH) has developed a scoring 
system for the diagnosis of overt DIC, using the following parameters: 


Risk assessment 
- Does the patient have an underlying disorder (e.g.sepsis, 


trauma, obstetric emergency) compatible with a DIC? 

- Platelet count - »* 10020, «100-21, «5022 
- Elevated FDP’s - no elevation=0, moderate increase=2, strongincrease=3 
- Prolonged PT - <3 sec=0, >3 - «6 sec-l, >6 sec=2 
- Fibrinogen level >1g/l=0, <lg/l=1 
- A score of >5 is compatible with overt DIC, less than 5 is suggestive 

of non-overt 

DIC. The score has a 93% sensitivity and a 98% specificity. 


Principles of management of DIC are as follows: 


1. 


Identify and treat the underlying cause: 


e. g. Gram negative septicaemia - appropriate antibiotics; Dead foetus - evacuate uterus; 
Malignancy - chemotherapy etc. 


General support (aimed at maintaining blood volume and tissue perfusion): 
- Hypoxaemia - Give oxygen 
- Hypotension - Appropriate IV fluids including blood and plasma if necessary 


Replacement therapy if consumption progressive (bleeding and depleted haemostatic factors): 
- Transfusion of red cell concentrate as indicated 
- Fresh frozen plasma (2-4 units, 15-20 ml/kg as initial dose) 
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jCryoprecipitate (8-10 units for hypofibrinogenaemia «l-2g/l; or 1 unit/10 kg of body 
weight) 

- Platelet transfusions (1 apheresis single donor unit/pooled random donor platelets. Aim to 
raise platelet count >50 x 10?/1). In chronic DIC, or in the absence of bleeding, platelet 
transfusions should not be given merely to correct the thrombocytopenia. 

- Antithrombin III concentrates may be used in moderate to severe DIC or when the AT III 
levels are markedly depressed - benefit is controversial. 

- Protein C concentrates (Activated Protein C concentrates/Xigris) are beneficial in severely 
ill patients with sepsis (severe sepsis associated with organ dysfunction, at high risk of 
death). 

4. Antiplatelet drugs, heparin and antifibrinolytics should generally be avoided, although LMWH to 
inhibit the coagulation process may be used in those patients with thrombotic problems, such as 
ischaemia. 

Repeat replacement therapy every 8 hours or less frequently with adjustment according to the clinical 

picture and laboratory parameters. Perform frequent estimation of the platelet count and coagulation 

factor tests (INR/PTT/Fibrinogen) as indicated. 


2. SICKLE CELL ANAEMIA 
Sickle cell anaemia refers to homozygous sickle cell disease (HbSS; HbS»50-I0046). The disease is 
characterized by chronic haemolysis, recurrent vaso-occlusive crises and a vulnerability to infection. 
Repeated episodes of vaso-occlusion, with consequent infarction can result in organ dysfunction. 
A. Sickle Cell Crises 1. Pain Crisis/Vaso-occIusive 
Crisis 
The most common type of crisis is characterized by acute episodes of pain of variable severity. 
The pain may be localized to a single long bone (typically in the juxta-articular area), may occur 
symmetrically in several limbs, or involve the axial skeleton (spine, ribs or pelvis), abdomen, 
chest, or other organ systems. The pain may be unpredictable, recurrent or persistent. It may be 
excruciating and can lead to despair or panic. The pain is genuine despite their being a paucity 
of clinical signs in some patients. Also, the pain may be vague in its location in the early stages 
of the crisis. If the pain is severe enough to bring the patient to hospital, it is usually severe 
enough to warrant admission. The vaso-occlusive painful crisis is responsible for over 9096 of 
hospital admissions. The pain is caused by occlusion of blood vessels by sickled red cells. 
Episodes of pain may be triggered or precipitated by infection, dehydration, hypoxia, cold (or 
extremes of temperature), acidosis, vascular stasis, trauma, surgery, high altitude or 
physical/emotional stress (see precipitating factors below). Pain assessment tools (visual 
analogue scales etc.) are available for young patients and are also helpful in older patients to 
follow the response to treatment. There is a need for speed in initiating treatment because of the 
risks of rapid deterioration, infarction and infection. 
Precipitating factors in Sickle Cell Crises - the ABC's: 
Acidosis, Anaesthesia, high Altitude, Anxiety 
Bad habits (smoking, alcohol), bouts of infection 
Cold exposure 
Dehydration 
Exercise (vigorous) 
Folate deficiency (e.g. megaloblastic anaemia) 
General surgery 
Hypoxia 
à Infection 
Other - Stress, trauma, menstruation etc. 


c"mommgow» 


Management: 
. Reassurance, bed rest + hospitalization. 
. Treat and modify precipitating factors: e.g. warm, rehydrate etc. 
2 Prompt management of pain: 
- For severe pain, opiates are generally required. Give IV morphine (except where 
contraindicated, e.g. allergy, liver disease, + pregnancy). Loading dose: 0,1 mg/kg 
every 15 minutes, or commence IV infusion at 10 ug/kg/hour. If unable to obtain IV 
access, give morphine 0,1 mg/kg Subcut/IM. Repeat after one hour if required. 
Continue at 2-4 hourly intervals thereafter (e.g. 5 mg subcut 4 hourly in adults). Patient 
controlled analgesic pumps can also be offered where available. Document severity of 
pain and response to pain. Avoid routine use of pethidine (CNS excitation, seizures 
and addiction). 
- For mild to moderate pain use paracetamol; paracetamol and codeine; tramadol; 
doxyphene or NSAID’s as a single drug or in combination. 
s Fluids: Start IV fluids (e.g. 1 litre of NaCI or 596 dextrose saline over 3 hours in an adult). 
Aim at 3-4 litres daily in adults. 
. Oxygen: Check oxygen saturation (ABG, pulse oximetry). Ensure adequate ventilation. 
. Take blood for FBC, Compat, U&E. Where indicated, other tests e.g. blood cultures, liver 
function tests, CXR, urine microscopy etc. may be necessary. 
. Continue baseline management e.g. hydroxyurea, folate etc. 
. Consider other treatments on an individual basis e.g. antibiotics, blood transfusion. 
Aplastic Crisis 
Characterised by anaemia and low reticulocyte count (reticulocytopenia). 
Exclude infection (e.g. parvovirus B19) and folate deficiency. 
Haemolytic Crises 
Differentiated from aplastic crisis by a raised reticulocyte count (reticulocytosis) together with 
worsening of anaemia. 
Exclude drugs, infections and G-6-P-D deficiency as potential causes. 
Megaloblastic Crisis 
Usually encountered in pregnancy, in patients with folate deficiency. 
Sequestration Crises 
Splenic sequestration: This complication is usually encountered in children. It manifests as rapid 
onset of severe anaemia and an enlarging spleen, due to splenic pooling of red cells. Death can 
result from severe anaemia with hypovolaemia and circulatory collapse. Early and urgent blood 
transfusion is vital. Once stable, splenectomy is generally indicated to prevent recurrence. 
Hepatic sequestration: Characterised by right upper quadrant pain, worsening anaemia, jaundice 
and abnormal liver function tests. Mimics hepatitis. May require exchange transfusion. 
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B. OTHER COMPLICATIONS 
Patients can present with a variety of other acute manifestations, which may be rapidly fatal if not 
recognised and treated promptly. A few selected complications are reviewed below: Infection: Patients 
prone to sickling have reduced splenic function (autosplenectomy and splenic dysfunction) and are at 
risk of overwhelming septicaemia (pneumococcus, meningococcus, haemophilus influenzae) even if 
taking penicillin prophylaxis. Peak risk is in childhood. The patient may present with fever, shock, 
seizures, coma, meningitis (often with delayed CSF pleocytosis), salmonella osteomyelitis or even 
profuse diarrhoea. Early IV antibiotics (broad-spectrum beta -^lactams such as Co-amoxyclav 
(Augmentin), quinolones or cephalosporins (second or third generation) and volume support are vital. 
Acute Chest Syndrome (ACS): This is the commonest cause of death in sickle cell anaemia. The ACS 
is defined as the presence of a new pulmonary infiltrate/consolidation in combination with fever or 
respiratory symptoms/signs. Severe shunting and hypoxia caused by intra- pulmonary sickling and 
mimicking pulmonary embolus/pneumonia, may start in one lobe and then spread to the other lobes. It 
may begin as a pain crisis affecting the chest, ribs or shoulders. The ACS is caused by infection, fat 
embolism from necrotic bone marrow or pulmonary infarction. Rapid diagnosis is essential. 
Management includes adequate analgesia, hydration, antibiotics (combination of cephalosporin and 
macrolide is recommended), bronchodilators and oxygenation (including mechanical ventilation 
where indicated). Hypoxic individuals benefit from supplemental high flow oxygen and blood 
transfusion. If PaO. <9 kPa, contact anaethetist/ICU and consider CPAP. If Pa0» <8 kPa, consider 
exchange transfusion. 
Cerebral Sickling: Patients can present with strokes, TIA, seizures, coma, bizarre behaviour or 
psychosis. Cerebral sickling should be excluded in any susceptible patient presenting with such signs. 
Acute cerebrovascular events are more common in childhood. An urgent CAT scan is warranted, as is 
referral to a neurologist. Immediate blood transfusion (preferably an exchange transfusion) is 
necessary. Prophylactic transfusion is required to prevent recurrent strokes in children. 
Blood Transfusion: Routine blood transfusion is not indicated in Sickle Cell Anaemia (Haemoglobin 
of + 8 g/dl is well tolerated in the stable state). Although simple transfusions may be safely used, there 
is a danger of exacerbating the sickling process, particularly if the haematocrit is >30 percent. 
Exchange transfusion may be required in patients with progressive, deteriorating ACS, prior to 
surgery/anaesthesia, to prevent recurrence of stroke etc. The advantages and disadvantages of 
exchange transfusion versus simple transfusion should be carefully considered in the individual 
patient. A clinical haematologist should be contacted to assist in decision making and management of 


the patient. 
DEFINITIONS: 


Petechiae - pinpoint / pinhead macular (flat) haemorrhages into the skin. Represent bleeding from 
capillaries. 1-2 mm in size. Do not blanche. Indicative of thrombocytopenia 


Purpura - bleeding/extravasation into the skin. Non-palpable (flat). Do not blanche. 3-10 mm in 
size 


Ecchymosis - bleeding/extravasation into the skin. Non-palpable. Do not blanche. >10 mm in size. Typically 
represents bleeding from venules and arterioles 

Vasculitis - raised leions, ‘palpable’ purpura. Generally do not blanche. Typical of small vessel or 
leucocytoclastic vasculitis 

Telangiectasia - raised lesions, typically blanche on pressure. Classically seen in Hereditary Haemorrhagic 
Telangiectasia 

Haematoma - localized collection of extravasated blood. Deeper, palpable bleed 
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SECTION 8.6 UPPER GASTRO-INTESTINAL BLEEDING 


DEFINITION 

Upper gastrointestinal (UGI) bleeding is defined as blood loss from a lesion proximal to the ligament of 
Treitz, regardless of magnitude (trivial to massive) or duration (acute or chronic). It is a common disorder 
with significant morbidity and a mortality rate of 7-10%. In the non-variceal group, the majority of patients 
(80%) will stop bleeding spontaneously while 20% will continue to bleed. 


CAUSES 

Oesophageal reflux Especially when exacerbated by a nasogastric tube 
Peptic ulceration Gastric, duodenal, stomal 

Portal hypertension Varices, portal hypertensive gastropathy 


Mallory-Weiss Syndrome 
Mucosal erosive diseases Especially NSAIDs and alcoholic gastritis 


Vascular anomalies Vascular ectasias, arteriovenous malformation, Dieulafoy's lesion, 
haemangiomas 

Neoplasms Oesophageal and gastric cancers 

Miscellaneous Vascular-enteric fistulae, haemobilia, pancreatic pseudoaneurysm 


pancreatitis, Whipple's disease, pseudo-xanthamoa elasticum, vasculitis 
syndromes, amyloidosis, Kaposi's sarcoma, Candida oesophagitis, bleeding 
diatheses. 

Peptic Ulceration 

Bleeding ulcers, predominantly gastric or duodenal, account in approximately equal proportion of 40-50% of 

acute UGI bleeding lesions. 

Portal Hypertension 

Oesophago-gastric varices (3:1 oesophageal to gastric) account for 10-2096 of cases of UGI bleeding, with 

the proportion dependent upon the population surveyed. A significant number of patients with oesophageal 


varices bleed from other sites rather than the varices. 
Others 


GORD, MWT and tumours make up some 5-15% of patients with acute UGI bleeding. 


CLINICAL 

1. Acute UGI bleeding can present as haematemesis (either red or coffee-ground vomitus), malaena 
(black stool as a result of degraded blood), haematochezia (bright red or maroon stool), either with or 
without shock. 
Haematochezia as a manifestation of UGI bleeding is unusual and signifies a haemorrhage of 
potentially catastrophic proportions, but may be present in 5% of cases. 
Chronic UGI bleeding may present as occult stool blood found by chemical testing or with symptoms 
of anaemia (e.g. fatigability, cardiac failure or angina). 


2. Clinical distinction is made between variceal and non-variceal UGI bleeding, since the natural history 
and therapies are different. 
3. UGI bleeding from oesophageal varices is normally large volumes, painless and associated with other 


features of chronic liver disease e.g. jaundice, oedema and ascites. Note patients with portal 
hypertension secondary to bilharzia would show no features of chronic liver disease. Gastric lavage that 
continuously produce blood is suggestive of portal hypertension or an active spurter in an ulcer. 

4. Some 80% of patients with non-variceal UGI bleeding will cease spontaneously with 25% of them 
experiencing another episode in the hospital. The other 20% will continue to bleed and will require 
resuscitation and endoscopic intervention. 
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5. The independent risk factors that predict rebleeding and a high risk of death are age, haemody- namic 
instability (BP; Pulse; Haemoglobin: units of blood transfused); concomitant diseases (cardiac failure, 
respiratory, renal and liver disorders), NSAID usage and the endoscopic stigmata of bleeding (for 
ulcers - Forrest Criteria: active spurter, visible vessel, clot attachment and clean base). 

DIAGNOSIS Urgent 

Endoscopy 


All patients who are haemodynamically unstable (resuscitate initially), who continue to bleed (gastric lavage 
or haematochezia), elderly with co-morbid disease and when endoscopy is easily available. Elective 
Endoscopy 

If immediate endoscopy is not performed, elective should be performed as soon as possible, preferably 

within 24 hours. All patients with portal hypertension should have endoscopy to determine the site of 

bleeding. 

Chronic bleeding 

Patients who present with chronic bleeding without dyspepsia, are generally considered to be bleeding from 

colonic diseases e.g. diverticular disease, neoplasms and IBD. 

APPROACH 

General Measures 

The initial steps in the management of patients with UGI bleeding involve assessing severity (to determine 

the urgency of care, necessity of admission to an intensive care unit, etc.) and initiating resuscitative 

measures: 

(i) Inassessing severity, one must interpret the haematocrit with caution. Early on after a bleeding 
episode, the haematocrit will be unchanged since both red blood cells and plasma have been 
lost. Therefore, assessment of the patient's haemodynamic status using vital signs is the most reliable 
measure of severity. 

(ii) The rate of volume replacement must take into consideration the ability of a patient's cardiovascular 
system to withstand large amounts of fluid administered quickly. 

(iii) Unless coagulation factors are specifically deficient, fresh-frozen plasma should notbe administered, nor 
red blood cells transfused. 

Resuscitation 

(i) Access vein with large-bore cannulas. Restore vascular volume. 

(ii) Monitor patient closely. Administer oxygen if necessary. 

(iii) Correct coagulopathy if necessary. Administer packed red blood cells if necessary. Restrictive 
transfusion regimens have shown better outcomes and a Hb level of 7 has shown benefit rather than 
higher Hb levels when deciding to initiate transfusions. 

THERAPEUTIC OPTIONS IN UGI BLEEDING Variceal 


UGI Bleeding 
i) Endoscopic: 
- injection sclerotherapy with ethanolamine (oesophagus) or polidochonol (gastric), rubber band 
ligation of varices. Availability of ethanolamine or polidochonol can be limited in SA. 
Endoscopic sclerotherapy versus banding are similar and choice may depend on the endoscopist skill, 
but there is a slight preference in outcomes with oesphageal banding. 
ii) Pharmacological: 
- in the acute stage, vasopressin and somatostatin analogues (e.g. Ocreotide -Suggested dosing 0,1 n 
- For long term control of portal pressure, use beta-blockers (carvidelol or propranolol). Titrate 
dose of beta blocker according to pulse rate. 
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ii) ^ Sengstaken-Blakemore Tube: 
If failure to control bleeding or unavailability of above with a high index of suspicion that the bleed is 
secondary to it being variceal, placement of a Sengstaken-Blakemore tube can be life- saving: 300 ml in 
stomach bubble (air/water), and if still no success then suggest inflating 20 ml in oesophageal balloon 
(air/water) with protection of the airway. When the oesophageal balloon is used it must be monitored 
and deflated at least hourly. 
iv) Morbidity and mortality is decreased with the use of an antibiotic when dealing with an acute variceal 
bleed. 
v) Radiological - TIPS (transjugular venacaval portal shunt) 
- Angiographic embolization 
vi) Surgery - SHUNT Surgery 
Non- Variceal UGI Bleeding 
i) Endoscopic: 
- Injection sclerotherapy with dilute adrenaline in saline 
- Laser, BICAPS and heater probe as adjuvant therapy 
- Haemoclips 
It is recommended that endoscopic control of bleeding ulcers is improved with dual modality 
intervention. 
ii) Pharmacological: 
- Intravenous PPI therapy (esomeprazole, pantoprazole, omeprazole, etc) 
A suggested example is esomeprazole 80 mg IV stat then 8 mg IV hourly 
- If not vomiting - oral PPI 
-  Useof IV H2RA is questionable (Tachyphylaxis resistance develops rapidly) 
-  H.pylori eradication is recommended but need not be done in the acute setting 
- Mucosal protective agents 
Avoid NSAIDs. 
ii) Surgery: 
- Indicated after failed medical therapy or failed endoscopic intervention. 
The decision should be made earlier rather than later. A surgical consult should be obtained even when 
patient is stable if patient is deemed high risk. 
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SECTION 9: NEUROLOGICAL EMERGENCIES 


SECTION 9.1 EARLY MANAGEMENT OF COMA OF UNKNOWN 


CAUSE 
Aim 
. Prevent further deterioration and neurological damage 
s Reverse coma 
Management 
a. 
Life-threatening Condition Treatment 
Airway obstruction and inadequate respiration Clear, intubate and if necessary ventilate 
Severe haemorrhage Stop it 
Failing circulation Maintain cardiac output and treat arrhythmias 
Epilepsy (See management of status epilepticus below) 
If above stable and no diagnosis Blood for laboratory glucose and blood glucose 
strip. Give 50 ml 50% glucose IV (plus Thiamine 
100 mg IM) 
b. History and Examination: 


Is 


"Catch" accompanying persons for history Check for Medic Alert 

Consider the following major groups of causes and examine for evidence of them: 

. Trauma (e.g. haematomas, bleeding in ears, CSF leak) 

. Cerebrovascular (e.g. embolus, haemorrhage, thrombosis, poor perfusion) 
- CVS examination, BP, pulses, arrhythmias, bruits, valvular lesions 
- CNS examination for localizing signs 


. Drugs and toxins (e.g. empty bottles, needle marks, suicide note) 
. Metabolic (e.g. slow pulse, insulin injections, ketosis, fetor hepaticus) 
. Infections (e.g. neck stiffness, pyrexia) 
. Post-ictal (e.g. tongue lacerations, incontinence) 
General Examination 
. Respiration - rate and character, smell breath 
. Circulation - BP, pulse, colour and temperature 
. Signs of trauma and bleeding 
Neurological Screen 
. Neck stiffness 
. Reaction to pain 
. Signs of head injury 
. Cranial nerves 
- Fundi 
- Pupils - size and reaction to light 


- Doll’s eye movement 
- Corneal reflex 
- Symmetry of face to painful stimulus 
- Examination of pharynx and gag reflex 
$ Limbs 
- Movement - spontaneous and to painful stimuli 
- Tone in all limbs 
- Reflexes 
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Diagnostic Clues: 


. Focal signs, unequal pupils, brainstem signs, meningism, papilloedema = intracranial 
pathology 
. No localising signs, no papilloedema, twitching, frontal signs = metabolic or toxins 
Procedures: 


. IV line - take blood for FBC with differential and platelets, INR, U & E, glucose, liver 
functions, calcium, TSH, drug screen, blood cultures, malaria smears if appropriate. 


e Catheterise - urine dipstix (glucose, ketones, protein), microscopy,drug screen 
. LP if: (a) no diagnosis, no lateralising signs and no papilloedema 
(b) suspect infection - stiff neck, pyrexia 
(c) suspect subarachnoid - headache, stiff neck, subhyaloid haemorrhage 


Monitor vital signs hourly (or more frequently): 


. BP, pulse, respiration 
. Pupils 
. Response to stimuli 


Urgent CAT scan and neurosurgical opinion if: 
. Localising signs 
. Papilloedema 


2 Pupillary changes 


. Abnormal respiration 
. Deterioration 
Manage associated problems: 


. Hypothermia and hyperthermia 
. Fluid and electrolytes 


. Hypertension - bring BP down slowly - days, not hours 
h. Nursing: 
. Nasogastric tube and empty stomach 
. Nurse on side with 2 hourly turnings 
. Protect airway (intubate if necessary) 
Glasgow Coma Scale Response Score 
Eye Opening Response Spontaneously 4 
To verbal command 3 
To pain 2 
No response 1 
Best Motor Response Obeys commands 6 
Localises pain 5 
Flexion withdrawal 4 
Flexion abnormal 3 
Extension 2 
No response 1 
Best Verbal Response Orientated and converses 5 
Disorientated and converses 4 
Inappropriate words 3 
Incomprehensible sounds 2 
No response 1 
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The following coma algorithm illustrates a complementary approach 


SITE AETIOLOGY CLINICAL INVESTIGATION 


Intracerebral Haem. 
Subdural Haem 
Extradural Haem 


Focal neurological 


signs, e.g. hemiparesis, 


asymmetrical reflexes, 
pupillary abnormalities, 
3" nerve palsy 


Cerebral Infarction 


Cerebral Abscess 


Cerebral Tumour 


Rostrocaudal 


Trauma 


Deterioration 


Space Occupying Lesion 
Demyelinating Lesion 


Brain Stem Haem. Brainstem reflex 


With Brain Stem Infarction abnormality or other 
Focal Cerebellar Haem. focal signs localising to 
Signs Cerebellar Tumour the brainstem 
Cerebellar Abscess 
Posterior Fossa 
(Pressure or Local Lesion) 
Without Subarachnoid Haem. "Typical history CT Scan 
Focal Signs May have subhyaloid LP 


haem 


With Meningismus 


Meningitis 


Fever LP 
Encephalitis Rash 


Systemic Infection 


Without Meningismus Anoxia Relative Preservation Haematological 
Metabolic of Brainstem Tests 


Postictal Reflexes Biochemical 
Hypertensive Tests 

encephalopathy ECG 
Hypothyroidism EEG 


Relative Depression 
of Brainstem Reflexes 
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SECTION 9.2 STATUS EPILEPTICUS 


Status epilepticus is defined as continuous seizures (any seizure type can evolve into status) or two or more 
seizures in close succession without full recovery of consciousness in between. Status epilepticus can have 
long-term consequences, including neuronal injury and cell death. 

Convulsive status epilepticus is diagnosed with continuous seizure activity lasting 5 minutes. The second 

time point of 30 minutes is regarded as the time of ongoing seizure activity after which there is the risk of 

long-term consequences. 

It is important to control the status as soon as possible, to establish the cause, and to optimize therapy for any 

underlying epileptic disorder 

PRINCIPLES OF MANAGEMENT 

Initial Actions: 

* Start treatment immediately (at home or in the Emergency Department); time is a critical factor in the 
treatment of status epilepticus. 

D Protect the head and turn the patient onto his/her side (lateral semi-prone). Support the head with a 
cushion, rolled up blanket or someone's lap. 

$ Don't allow the patient to injure him/herself, but active restraint will make the patient more violent. 

. Don't push a spoon or spatula into patient's mouth. The patient won't choke on his tongue but he may 
choke on a tooth. 

. Give oxygen and assess cardio-respiratory function. Secure the airway and resuscitate as necessary. 

. Check blood glucose level, and correct hypoglycaemia immediately if present or if glucose level is 
unknown. Give 50 ml dextrose 50% IV - Remember to also give thiamine (100 mg IM), particularly if 
patient is malnourished or alcoholic. Consider IM Vitamin B Co. 

$ Lorazepam (1-2 mg sublingually) or Diazepam (10-20 mg rectally) or Midazolam (10 mg buccally or 
IM) may be administered to control seizures. Repeat once 15 minutes later if seizures continue. 

. Put up a normal saline drip if possible, but do this between seizures. An intravenous line is better than a 
needle or butterfly in the antecubital fossa. 

$ Lorazepam (0,1 mg/kg IV at 2 mg/min) or Diazepam (0,2 mg/kg IV at 5mg/min) may be administered 
if seizures persist. Lorazepam has a longer CNS activity than diazepam and is therefore preferable to 
diazepam. Administer as a slow bolus (Do not add to a large volume infusion). Warning: Be ready to 
treat respiratory depression. 

. If possible, admit patient to hospital for continued acute and maintenance treatment and stay with the 
patient until seizures have stopped and normal mental state has returned. 

$ Assess oxygenation with pulse oximetry and/or arterial blood gas. 

. Take blood for urgent U & E, glucose, calcium, magnesium, phosphate, FBC, ESR, toxicology and 
anticonvulsant levels. Arterial blood gas, lactate, troponin, creatine kinase, liver enzymes and 
ammonia levels may also be useful. 

. Never give up. The longer status persists, the more difficult it becomes to reverse. 

. Do not hesitate to get the patient to a centre with respirator facilities if the seizures cannot be controlled 
within 60 minutes. 

. Do not move the patient without a tracheal tube in situ. 

z Do not embark on using drugs which may suppress respiration unless a tracheal tube and resuscitation 
measures are available. 

. Do not hesitate to use anaesthetic doses of drugs and ventilate the patient if control is not achieved 
within an hour. 
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Intravenous Medications (Loading and Maintenance): 


1 


Valproate: For status epilepticus, start with a loading dose of 15-30 mg/kg IV over 5 minutes. Repeat 
valproate IV if no response to first dose. The maintenance dose is 50% of the initial bolus dose, given 
8 hourly. Valproate is also particularly useful for myoclonic and petit mal status. Contra-indicated in 
liver failure. 

Phenytoin: If valproate is not available, use phenytoin (if patient not already on phenytoin). Administer 
a loading dose of 15-20 mg/kg IV as a slow infusion in normal saline over 30 minutes (Do NOT dilute 
with dextrose water) Monitor ECG continuously and watch for hypotension, bradycardia and 
arrhythmias. Phenytoin maintenance dose is 125 mg 8 hourly. 

Phénobarbital: Administer 20 mg/kg IV slowly in normal saline at 100 mg/min in a patient who may 
be on phenytoin, and where valproate is not available. Monitor respiration carefully. Phénobarbital 
maintenance dose is 1 mg/kg 6 hourly. 

Time is of great importance in status epilepticus and there are many different approaches to therapy. If 
status has continued beyond 60 minutes, all patients should be ventilated and anaesthetic doses of 
drugs used and a neurologist consulted. However, if control has not been achieved soon, one does not 
have to wait for the hour to elapse. Options include levetiracetam (loading dose of up to 20 mg/kg over 
5-15 minutes) or repeat doses of valproate, benzodiazepines or phenytoin, and early introduction of 
anaesthesia with ventilatory support. 


Anaesthetic Doses of Drugs (ICU): 


Intubate and ventilate if status epilepticus is persisting and refractory. 

Propofol: Loading dose of 1-2 mg/kg IV bolus, followed by 10 mg/kg/hr (up to a maximum of 48 
hours). 

Thiopentone: Loading dose of 100-200 mg IV bolus, followed by 3-5 mg/kg/hr. 

Vasopressor support is often needed. 

Frequent EEG monitoring is ideal, with the endpoint being suppression of EEG spikes or a burst- 
suppression pattern with short intervals between bursts. 

Ensure that once the status epilepticus is controlled, the patient is on sufficient baseline antiepileptic 
medication before weaning off the status medication. 


Correct associated factors if possible: Drugs which lower seizure threshold: 
- Hypoxia, hypercapnoea, cerebral oedema - Antipsychotics 

- Metabolic acidosis, uraemia, liver failure - Baclofen 

- Hypoglycaemia, hyperglycaemia - Bupropion 

- Hypocalcaemia, hypercalcaemia, 

hypomagnesaemia - Fluoroquinolones 

- Hyponatraemia, hypematraemia 5 Imipenem 

- Hyperthermia, hypothermia ý Meperidine 

- - Theophylline 


Hypertension, hypotension 
Cardiac arrhythmias 
Infection 

- Thiamine, Vitamin B6 deficiency, alcohol withdrawal 

- Eclampsia 

- Drug-overdose (especially cocaine, amphetamines) 

- Cerebral infarction, haemorrhage, abscess, tumour, contusion 


- Thrombotic thrombocytopaenic purpura 
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The following algorithm offers a complementary approach. 
PROTOCOL FOR THE TREATMENT OF STATUS EPILEPTICUS 


Initial Actions 
Lateral semi prone position Prevent injury Secure airway and resuscitate Assess cardio-respiratory 
function Administer oxygen 
Lorazepam (1-2 mg sublingually) or Diazepam (10 - 20 mg rectally) or Midazolam (10 mg 
buccally or IM) 
Repeat once 15 minutes later if seizures continue 
Establish intravenous access Dextrose 50% - 50 ml IV Thiamine 100 mg IM Lorazepam IV (0,1 
mg/kg at 2mg/min) or Diazepam IV (0,2mg/kg at 5mg/min) 


Hospital Medications Loading 
Valproate: 15-30 mg/kg over 5 min or 

Phenytoin: 15-20 mg/kg over 30 min or 

Phénobarbital: 20 mg/kg at 100 mg/min 


IV Maintenance 
Valproate: 5096 of bolus dose 8 hourly or 
Phenytoin: 125mg 8 hourly or 
Phénobarbital: 1 mg/kg 6 hourly 


ICU 
Intubate and ventilate if persisting refractory status epilepticus 


Propofol: 1-2 mg/kg bolus, then 10 mg/kg/hour (maximum 48 hours) or 
Thiopentone: 100-200 mg bolus, then 3-5 mg/kg/hour 
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SECTION 93 ACUTE MUSCLE WEAKNESS 


1. ASSESSMENT 

a. History 
Rate of onset 
Progression 
Fatiguable weakness 
Trauma 
Associated symptoms Travel 
history, toxin exposure, family 


history 
2. INVESTIGATIONS 


a. Procedures 
Neostigmine test 
CSF (cells, protein, blood, culture) 


Electrophysiology (Nerve conduction 
/ EMG) 


3. THERAPY 
a. Myasthenia 


Examination 

Grade and define area of weakness 
Muscle tenderness 

Tendon reflexes 

Associated sensory loss 


Full general/neurological assessment 


Bloods 
U+E (esp. Na+, K+, Urea) Glucose / 
Calcium 


Liver function 

Thyroid functions 
CPK/Aldolase/LDH 

Viral studies (EBV / Hepatitis B) 


Porphyria screen 


Ocular: Corticosteroids - start low and build up very slowly 


- Acetylcholinesterase inhibitors - Pyridostigmine (60 mg) 


Neostigmine (15 mg) 


- Generalised: Consider thymectomy 


- Immunosuppressants: Azathioprine (12 mg/kg/day) 


(if above fails) 


Plasmaphoresis: - pre-thymectomy 


b. Neostigmine Test - May help differentiate myasthenic crisis from cholinergic crisis, but must be 


done in hospital. 


c. Acute polyneuropathies - Should be admitted and observed with respiratory support available 
when needed. Bulbar symptom care and physiotherapy is crucial to avoid aspiration pneumonia. 
Acute polymyositis - Requires corticosteroids with or without immunosuppressive therapy 

e. Treatment of vitamin deficiencies, toxin or drug withdrawal, correction of organ failure or 


treatment of systemic illness may partially or fully reverse the weakness. 
NOTE: The commonest cause of acute muscle weakness is a metabolic abnormality (e.g. 
hypokalaemia) which must be treated appropriately. 


4. DIFFERENTIAL DIAGNOSIS 
The following algorithm offers a complementary approach. 


ACUTE WEAKNESS 
ORGANIC PSYCHOGENIC 
(by exclusion) 


Upper Motor Lower Motor Distal Proximal 
(Neuropathy) (Myopathy/Neuromuscular junction) 


Focal brain / Neuropathy 
cord lesion 


Guillain Barre — : 


Porphyria 


- mononeuritis 
multiplex 
(vasculitic, 
diabetes, 
sarcoid) 


Toxic 

e.g. thallium 
Botulism 
Diphtheria 
Rickettsia 


Myaesthenia 
gravis 


Myositis 
Myopathy 


e.g. thyroid 
Periodic 


- plexopathy paralysis 


SECTION 9.4 INITIAL MANAGEMENT OF ACUTE STROKE 

Stroke is a leading cause of death and disability, particularly in patients over the age of 50 years. Most acute 
strokes in South Africa are ischaemic (70 - 8096) rather than haemorrhagic. The acute management of 
ischaemic strokes is very time sensitive, ideally requiring the performance of a CT scan and consideration 
for fibrinolytic therapy within 4.5 hours of onset. 


The American Heart Association recommends an 8 “D” approach to the management of acute stroke: 1. 
Detection 
Rapid recognition of the signs of a stroke. The "FAST" approach is a useful memory aid (The 
Cincinnati Prehospital Stroke Scale): 


¢F - Facial asymmetry. Ask patient to show their teeth or smile, and look for the presence or absence 
of symmetrical movement bilaterally. 
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. A - Arm drift. Hold patient's arms out horizontally, palms uppermost, and close both eyes for 10 
seconds. Watch for any asymmetrical movement. 

. S - Speech abnormality. Sudden slurring of words, abnormal words or difficulty in speaking. 

. T - Time. If any one of these 3 signs is abnormal, the probability of a stroke is 7296. The exact 
time of onset should be noted, and the patient should be rapidly transferred for acute care. Note 
that hypoglycemia and the post-ictal phase of epilepsy can mimic the features of a stroke, and 
should always be considered. 

Other signs of stroke include sudden weakness or numbness on one side of the body, confusion, visual 

disturbances, dizziness, ataxia or sudden severe headache. 

Dispatch 

If any of the signs of stroke are present, rapid referral to a centre that can manage acute stroke is 

essential if good outcomes are to be achieved. In the pre-hospital setting, EMS personnel should 

regard such a call as urgent, and provide rapid transportation appropriately. 
Delivery 

Suspected acute stroke patients should be taken to a centre that can provide urgent CT scan (or MRI) 

facilities to determine if intracranial haemorrhage is present. If no haemorrhage is present, fibrinolytic 

therapy can be considered. This must be determined and commenced ideally within 4.5 hours of the 
onset of the stroke. Remember to exclude hypoglycaemia! 

Door 
Patients with suspected acute stroke should be seen urgently upon arrival (triage), particularly if CT 


scan and fibrinolytic therapy is to be considered. 
Data 


The patient's vital signs should be determined, and supplementary oxygen provided if sats « 94% (or 
if no sats probe available). A history and examination, particularly looking at neurological function, 
should be performed. Exact time of onset of stroke must be determined. If fibrinolytic therapy is to be 
considered, a non-contrast CT scan should ideally be done and reviewed within 3 hours of stroke 
onset. Obtain IV access and appropriate special investigations, and monitor BP, ECG and glucose 
levels. 

Decision 
The management of stroke will depend on whether the lesion is ischaemic or haemorrhagic, hence the 
need for early CT scan. Haemorrhagic strokes should be referred for neurosurgical opinion, as certain 
haemorrhages (especially cerebellar haemorrhage) can be surgically treated. Do NOT give these 
patients fibrinolytics. 
Ischaemic strokes can be considered for fibrinolytic therapy (rtPA). Inclusion and exclusion criteria 
are listed in the accompanying table below (in accordance with current American Heart Association 
guidelines) 

Drug 
If the patient's neurological function is rapidly improving, fibrinolytics may not be necessary. A risk 
of fibrinolytic therapy is intracranial or other bleeding, and this risk must be carefully considered. If 
fibrinolytics are not being given, the patient can receive aspirin 300 mg orally if they are able to 
swallow. 
Hypertensive ischaemic stroke patients who are not receiving fibrinolytics should only have their BP 
lowered if it is persistently > 220/120. Aim to lower BP by 15-25% within the first day. 


Hypertensive ischemic stroke patients who are eligible for fibrinolytics should have their BP lowered 
ifitis > 185/110. Therapy may include one of the following: 


. Labetalol: 10 - 20 mg IV over 2 minutes. May repeat once. 
. Nicardipine: 5 mg/hr IV, titrating up by 2,5 mg/hr every 5-15 minutes. 

(maximum of 15 mg/hr). When desired BP is reached, lower infusion rate to 3 mg/hr. 
Do not administer rtPA until BP < 185/110. 


Criteria 
. Diagnosis of ischaemic stroke causing measurable neurologic deficit 
. Onset of symptoms «4.5 hours before beginning treatment 
. Age >18 years 
Exclusion Criteria 
. Head trauma or prior stroke in previous 3 months 
‘ Symptoms suggest subarachnoid haemorrhage 
. Arterial puncture at non-compressible site in previous 7 days 
. History of previous intracranial haemorrhage 
. Elevated blood pressure (systolic »185 mmHg or diastolic >110 mmHg) 
. Evidence of active bleeding on examination 
. Acute bleeding diathesis, including but not limited to 
Platelet count « 100 000/mm3 
Heparin received within 48 hours, resulting in aPTT > upper limit of normal 
Current use of anticoagulant with INR > 1.7 or PT > 15 seconds 
. Blood glucose concentration «2.7 mmol/L 


. CT demonstrates multilobar infarction (hypodensity > V3 cerebral hemisphere) 

Relative Exclusion Criteria 

Under certain circumstances, with careful consideration and weighing of risk to benefit, patients may receive 
fibrinolytic therapy despite 1 or more relative contraindications. Consider risk to benefit of rtPA 
administration carefully if any one of these relative contraindications is present: 

e Only minor or rapidly improving stroke symptoms (clearing spontaneously) 

. Seizure at onset with post-ictal residual neurologic impairments 

. Major surgery or serious trauma within previous 14 days 

. Recent gastrointestinal or urinary tract haemorrhage (within previous 21 days) 

. Recent acute myocardial infarction (within previous 3 months) 

Abbreviations: 

aPTT = activated partial thromboplastin time PT = partial thromboplastin time 

INR = international normalized ratio rtPA = recombinant tissue plasminogen activator 


8. Disposition 

The continual management of acute stroke patients includes: 

. Support ^ airway, breathing and circulation. Check whether patient can swallow 

. Monitor BP & neurological status. Post-fibrinolytics, monitor BP every 15 mins for 2 
hours, 
then every 30 mins for 6 hours, then hourly for 16 hours. 

. Monitor glucose. Only consider insulin if glucose levels >10 mmol/l. 

. Monitor ^ temperature. Watch for signs of raised intracranial pressure, and treatseizures 
promptly. 

. Ensure continued care, including physiotherapy, occupational therapy and family support. 
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SECTION 9.5 APPROACH TO HEADACHE 
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SECTION 10: PSYCHIATRIC EMERGENCIES 
SECTION 10.1 MANAGEMENT OF THE AGGRESSIVE PATIENT 


Introduction 

Violence is one of the major public health problems facing modem society. The management of the 
aggressive patient can be one of the most difficult tasks facing the clinician. In the emergency setting, the 
primary task is to contain violence - thereafter treating the underlying cause in a definitive manner. 

Causes of Aggressive Behaviour 

Factors other than psychiatric illness often play an important role in the genesis of aggressive behaviour. 
Many studies have shown, on a consistent basis, that young male patients from lower socioeconomic classes, 
with a history of drug or alcohol abuse, are especially prone to violence. This is regardless of any underlying 
psychiatric or psychological problems. Homelessness may be an aggravating factor. 

The four major syndromes that violent patients fit into include: 


1. Delirium and mental illness due to a medical condition 
2. Alcohol or dmg intoxication or withdrawal 
3. Personality disorder (especially antisocial personality disorder) 


4. Psychosis or affective disorders 

It is extremely important to bear in mind that each of these categories may have a number of different causes 
(see Tables below) and that they may be further complicated by the presence of acute alcohol and/or dmg 
intoxication. Of importance as well is that alcohol/drug intoxication or withdrawal may lead to violence in 
the absence of other psychopathology. 

Tremor, slurred speech, ataxia and disinhibition may point to acute intoxication. Autonomic overactivity 
such as sweating, tachycardia, dry mouth and exaggerated physiological tremor may betray withdrawal 
states, as may requests for chemical relief (eg. a patient demanding benzodiazepines or opiates). Of note 
these patients may also present with features of psychosis (usuallly prominent visual hallucinations or tactile 


hallucinations) thus making the differentiation from a primary psychotic disorder more challenging. 
Management of the Acute Situation 


I. Physical Factors 

When interviewing an aggressive patient, certain precautions may help minimise physical risks to both 
the patient and the health worker. Conducting the interview in as safe an environment as possible can 
be done by removing objects such as ashtrays, pictures or chairs - all of which may be used as 
weapons. Keeping an arm's length away from the patient at all times and having ready access to a 
door or escape route is advisable. Know where the patient is at all times, ie do not turn your back to 
the patient or leave the patient alone and unobserved. Trying to ensure the availability of soft pillows, 
blankets or cushions which can be used as shields and may aid in decreasing the risk of harm to both 
staff and patient. Do not interview the patient alone if feeling threatened. 

It is rare for violence to erupt without warning. The clinician should therefore be alerted to the 
following features which may indicate impending physical aggression: 


. Increasing anxiety and tension (look for clenching of the jaw or fist, a menacing or rigid 
posture or a fixed facial expression). 

. Worsening verbal abuse (but do not take the abuse personally or react emotionally). 

. Increasing physical activity (this usually indicates imminent violence and should never 
be ignored). 


By taking the above into account, the potential for violence can be reasonably accurately assessed. 
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Therapeutic Approach / Establishment of Rapport 
The attitude of the clinician towards the patient can be of considerable importance in the containment 
of violence. There is ample evidence that poorly trained, or themselves aggressive or belligerent staff, 
are more often assaulted by patients than their better trained or more self- contained colleagues. The 
health worker's non-verbal stance should reflect non aggression. By recognising that the threatening 
patient is usually acting out of fear, hopelessness, or feelings of impotence, the clinician will be better 
able to react in a calm and rational manner. 
Most violent patients are, in reality, extremely afraid of losing control and, at some level, actually 
welcome therapeutic efforts to prevent them from acting out. The maintenance of a humane and 
respectful manner by the clinician can reduce the patient's fear and anxiety. The use of a title (such as 
Mr, Mrs or Ms), and beginning the interview with benign topics such as demographic data may help 
diffuse the situation. Try to empathize with the patient by viewing the situation from his or her 
perspective - hearing threatening voices, not being in control of one's thoughts, or delusions of being 
persecuted can be exceptionally frightening! While empathy and kindness are essential, limit-setting 
by the clinician is of equal importance. 
The consequences of violent behaviour (such as restraints, seclusion, certification or arrest) should be 
made clear to the patient, but in as non-threatening and non-provocative manner as possible. By doing 
this you are showing the patient that you, the clinician, are in charge of the situation. 
Special caution is needed when dealing with an armed patient. Admitting fear or anxiety may help 
alleviate the problem. A statement such as: "I would like to listen to you, but that weapon threatens 
and frightens me, so it makes it difficult to listen to you" may be sufficient to disarm the patient. Avoid 
making verbal counter-threats or becoming physically aggressive as these responses may trigger 
assaults. There is no place for heroics and, if necessary, the police or hospital security should be called. 
Listen to the patient without flatly refusing requests for entities such as drugs, discharge from, or 
admission to, a hospital. 


History 

If possible, a detailed history should be obtained from the patient and escort before the patient is given 
any sedation. If the patient is too violent and needs to be sedated immediately, a history should be 
taken soon afterwards. Important information includes past psychiatric history, family psychiatric 
history, past medical and surgical history (including head injury and epilepsy), substance abuse, 
current medications, past history of violence, onset of symptoms and current symptoms eg. 
disorganised behaviour, mood lability, psychotic symptoms, aggression, blackouts, suicidal or 
homicidal ideation, fluctuating symptom course, deterioration in cognitive faculties. 


Mental Status Assessment 
While talking to the patient, an ongoing mental status evaluation should be performed. This includes 
looking for evidence of: 


. Delirium (fluctuating level of consciousness, confusion, disorientation and a clouded 
sensorium) 
. Psychosis (psycho-motor agitation, hallucinations, delusions and disturbance of form of 


thought - usually in the presence of a clear sensorium), or mood state (especially mania) 
$: Signs of drugs or alcohol intoxication or withdrawal. 
Of course, the patient may not be suffering from a psychiatric or medical illness at all, but may rather 
be a violent and unpleasant person. If a violent patient has a personality disorder, evaluate for 
psychosis, intoxication or withdrawal. In the absence of these conditions, legal, rather than medical 
intervention is appropriate. 


133 


Pharmacological Intervention and Mechanical Restraints 

If a patient does not respond to the above inter-personal intervention, pharmacological intervention 
may be required. If the cause of the violence can be determined, more specific drug therapies will be 
possible, aimed at treating the primary illness, for example the use of vitamins and benzodiazepines for 
the patient in alcohol withdrawal, or the use of a neuroleptic and benzodiazepine combination for the 
aggressive psychotic patient. More often than not however, this latter combination may be necessary to 
afford symptomatic control of the violence until the patient is well enough contained in order that the 
primary problem can be investigated. If at all possible, try to examine the patient physically before 
using sedation. At the very least, pulse and blood pressure should be monitored if possible. Useful 
sedative agents include clothiapine 20-80 mg or haloperidol 2,5-10 mg together with lorazepam 1-4 
mg or clonazepam 1-2 mg. The advantage of these agents is that they can be used orally, intravenously 
or intramuscularly. Should the medication be given intravenously, close monitoring of the cardio- 
respiratory status of the patient is mandatory for at least 6 hours. Only if interpersonal or 
pharmacological intervention fails, will physical intervention become necessary. At least 4 people 
should be present to restrain the patient while a 5th controls the patient's head to prevent biting. Often 
the mere presence of extra person-power is enough to convince the patient not to resist. While this is 
happening, try to explain to the patient the necessity for physical intervention and give reassurance that 
this is not punishment. 

One person should take control and direct others how to restrain the patient in a calm and humane 
way. Padded restraints should be used, pulse checks should be done frequently, and restraints should 
be removed as soon as the patient is chemically sedated. 

From the medico-legal point of view, physical intervention may be used to: 


. Prevent imminent harm to the patient himself, other patients or staff members 
. Prevent serious disruption or damage to property 
. Administer necessary treatment to a patient who is unwilling or unable to give consent 


for such treatment. 

In most cases, once a violent patient has been controlled, further hospitalisation will be necessary to 
assess and treat the underlying cause of the violence. Management should include a thorough physical 
and neurological examination which will serve as a guide as to further special and laboratory 
investigations. 
Assessment of the risk of future violence also serves as a guide to further management. If no 
underlying medical or psychiatric condition is found, the management becomes a legal rather than 
medical issue. 
Causes of Delirium that may be associated with Violence Vascular: 

Cerebral ischaemic attack (TLA or CVA) 

Subdural haemorrhage 

Subarachnoid haemorrhage 

Collagen vascular diseases (with cerebral spread) 

Any cardio-respiratory cause of cerebral hypoxia Infective: 

Cerebral abscess, cerebral malaria 

Acute or chronic meningitis Acute or chronic encephalitis Cerebral 

sequelae of systemic infections 


Peripheral infections eg. septicaemia, UTI, HIV, TB or pneumonia 
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Toxic: Alcohol 
Illicit substances (eg cocaine, cannabis, amphetamines) 


Atropine ) intoxication 
Barbiturates ) or 
Opiates ) withdrawal 


Benzodiazepines Mefloquin 
Trauma: Post-concussion syndrome 
Head injury with or without loss of consciousness 
Metabolic: Porphyria 
Acid-base or electrolyte imbalance Hypercapnia or 
oxygen/carbon dioxide imbalance Renal or hepatic disorders 
Endocrine: Hypo- or hyperthyroidism 
Hypo- or hyperparathyroidism Hypo- 
or hyperglycaemia Neoplastic: Primary or 
secondary brain tumour 
Encephalopathy (as part of the paraneoplastic syndrome) 
Epilepsy: Psychomotor seizures (complex partial seizures or automatisms) 
Post-ictal states 


Degenerative: Senile or pre-senile dementia (complicated by infection or infarction) 


Deficiency States: Thiamine (Wernicke’s encephalopathy) 
Nicotinic acid (Pellagra) 


Vitamin B; or folate 
Mental States that may be associated with Violence 


Medical: All the conditions listed above may result in mental states which result in 


Psychiatric: 


violence. Usually the patient has varying degrees of “confusion”, meaning 
memory loss and disorientation. This is strictly speaking a delirium or dementia. 
When violence is due to a psychiatric condition, the patient does not usually 

have memory loss or disorientation, and there is no fluctuation in level of 
consciousness. 

Bipolar Mood Disorder (violence more common in the manic than depressed 
phase) 

Schizophrenia (not a common cause of violence, except in very paranoid patients 
or those with violent command auditory hallucinations) 

Delusional disorder (violence usually associated with persecutory or jealous type 
delusions) 

Schizo-affective disorder 

Brief reactive psychosis 

Personality disorders (antisocial, borderline) 

Mental retardation with behavioural problems 


Mood or psychotic disorders secondary to medical conditions or substances 


135 


SECTION 10.2 MANAGING THE SEVERELY MENTALLY 


DISTURBED PATIENT 

1. The clinician must at all times: 

o Be caring but careful of his/her own safety and that of others 

o  Realise that the patient is ill and not responsible for his/her behaviour 

o Be professional and build trust with the patient within the limits of the disturbance 

o  Realise that action needs to be decisive, quick, adequate and ongoing 
2; The two main groups into which severely disturbed patients can be divided are: 

o Delirium (organic confusional state - eg. drug toxicity or withdrawal, epilepsy, systemic 

disease) 

o Psychosis (schizophrenia, mania) 
3. Early efforts must be made to try to establish whether the patient has a delirium or is psychotic. 
Diagnostic Criteria for Delirium: 
. Disturbance of consciousness, with reduced ability to focus, sustain, or shiftattention 
. A change in cognition (such as memory deficit, disorientation, language disturbance or percep 


tual disturbance) not better explained by a pre-existing or evolving dementia 

. The disturbance develops over a short period of time (usually hours to days) and tends to fluctuate over 
the course of the day 

. There is often evidence from the history, physical examination or laboratory findings that the 
disturbance is due to concomitant medications, a medical condition, substance intoxication or 
withdrawal 

The most important risk factors for delirium include: 

. Prior cognitive impairment e.g. dementia 

g Older age 

. Severity of medical illness e.g. sepsis, ICU patients 

. Psycho-active drug use 

. Polypharmacy (more than 4 medications) 

It is very important to note that psychotic patients can develop a concomitant delirium e.g. a schizophrenic 

patient may develop a UTI. In addition, psychosis is a common presentation of delirium (Many delirious 

patients are disorganized, thought disordered, hallucinating). Hence symptoms may occur co-morbidly. The 

most important aspect of management is to make the correct diagnosis based on history, examination (mental 

and physical) and investigations, and to treat appropriately, whether a psychotic disorder, a delirium or both 

together. 


Pharmacological Control 
Delirium 1 
Haloperidol: 
Antipsychotic agent of choice. 
Dose: (i) 025 - 5 mgPO/IM daily or in 
divided doses - Watch out for extrapyramidal side- 
effects 


(ii) 0.25 - 5 mg IV 8 hourly pm - with close continuous ECG monitoring 

: NB. Always start off using the lowest possible dose of the drug to ensure the patient can 
tolerate it and does not develop any adverse effects. Many patients will improve on low doses. 

. IV haloperidol has been noted to prolong the QTc interval in certain cases, which may 
precipitate fatal arrhythmias eg Torsades. A baseline ECG should be done on every patient 
when administering Haloperidol IV. ECGs should be repeated with additional doses of the drug 
given IV. 
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. Avoid use of haloperidol in withdrawal of alcohol or sedative hypnotics, anticholinergic toxicity, 
hepatic failure, neuroleptic malignant syndrome, Lewy Body dementia. 

. Avoid use of IV haloperidol in patients who are already at risk of developing arrhythmias 
e. g. cardiac disease, metabolic abnormalities, anorexia nervosa, shock, extremes of age. 


2  Risperdal: 
If haloperidol is contraindicated, consider using an atypical antipsychotic such as Risperdal 0,25-1 mg 
PO bd. 

3 Benzodiazepines: 
Benzodiazepines are considered second line agents in delirium. Their use is associated with 
prolongation and worsening of delirium symptoms demonstrated in clinical trials. They may cause 
paradoxical overexcitement or oversedation. They may also cause respiratory depression, especially in 
vulnerable patients (co-morbid respiratory pathology, extremes of age, IV route). Therefore they 
should be used with caution, at the lowest possible dose, and their use should be tapered and 
terminated as soon as the patient is more contained. 
Benzodiazepines may be used in alcohol or sedative-hypnotic withdrawal, Parkinson's disease, and 
Neuroleptic Malignant Syndrome. 
3.1 Lorazepam: 1-4 mg PO/IM/IV slowly. Watch for respiratory depression, or 
3.2 Clonazepam: 0,5 - 2 mg PO/IM/IV slowly 

Repeat either of the above medication doses at 8 hourly intervals, titrated against response. 

3.3 Diazepam: The preferred agent of choice for alcohol withdrawal syndrome. 

Dose: 5 - 10 mg PO/IV tds or qid depending on symptom severity. 

2 Diazepam should not be used IM, as it is erratically absorbed. 

. It is preferable to start with 5 - 10 mg orally tds in most patients. 

. Higher and IV doses are reserved for severe withdrawal and emergency cases. 

$: Lower doses (2-5 mg PO tds) should be used in the elderly, at least initially. 

Psychosis 
1 Haloperidol: 
Antipsychotic agent of choice for rapid tranquillisation of violent and aggressive psychotic patients. 
The lowest possible dose should be used. 
Avoid haloperidol use in patients with previous dystonic reaction. 
Dose:(i) 2,5 - 5 mg IM (Watch out for extrapyramidal side-eifects) 

(ii) 1-2,5 mg IM may be used initially in vulnerable patients (extremes of age, antipsychotic- 
naive patients, medically unwell patients, HTV, organic brain injury). Know where the patient is at all 
times, ie do not turn your back to the patient or leave the patient alone and unobserved. Trying to 
ensure the availability of soft pillows, blankets or cushions which can be used as shields and may aid 
in decreasing the risk of harm to both staff and patient. Do not interview the patient alone if feeling 
threatened. 

2 Clothiapine: 


Use if haloperidol contra-indicated 
Dose: 20 - 80 mg IMI (Watch for seizures and sudden drop in blood pressure) 


Repeat either haloperidol or clothiapine IM if necessary, titrated against response. It is preferable not 
to use any of these agents IV if possible. 
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3 Benzodiazepines: 


Combining the use of an antipsychotic with a benzodiazepine (lorazepam 2 - 4 mg IM/IV or 
clonazepam 1-2 mg IM/IV) often allows a lower dose of antipsychotic to be used. 
4 Phenergan: 

25 - 50 mg of IM phenergan may be added to the antipsychotic if a benzodiazepine is not available. 

NB: (i) Monitor for extrapyramidal side effects, especially dystonia. Treatment includes immediate 
cessation of antipsychotic use, keep the patient's airway patent, and administer Akineton 
(Biperiden) 5 mg IM/IV stat. If laryngopharygeal spasm is present, IV Akineton should be 
used. This dose may be repeated 15-30 minutes later if necessary. Switch patient to an 
atypical antipsychotic agent eg Risperidone, Olanzapine or Quetiapine. 

(ii) Monitor vital signs, including temperature (spiking may indicate infection or NMS 

(Neuroleptic Malignant Syndrome)), pulse (tachycardia may indicate NMS), blood 
pressure (may drop with haloperidol or clothiapine, unstable in NMS), and respiratory rate 


(depression may occur with benzodiazepine use). 
The following algorithm provides a complimentary approach. 


PATIENT SEVERELY MENTALLY DISORDERED 


Brief history from escort if possible Onset, possible cause, (drugs, medications, head injury, epilepsy) 
Previous episodes (psychosis), pre-morbid state and function 
Physical examination (if possible) may help to establish cause and may get patient to accept sedation 


BE CAREFUL, DON’T TAKE CHANCES, DOCTORS CAN BE HURT! 
If you are unable to contain the patient initially, call for help from staff and security so that the patient can be 
contained as soon as possible 


SIGNS 

Probable Delirium Probable Psychosis or Affective Disorders 
* Fluctuating or clouded * Clear consciousness 
consciousness $ Orientated 
*  Disorientated, person, place, time * Mood disorder (mania) 
* Evidence of epilepsy, drugs, alcohol * Thought disorder 
^ Systemic illness * No focal neurological signs 
Treatment Treatment 
* Haloperidol IM (1st line therapy) id Haloperidol or Clothiapine IM 

or with 
* Benzodiazepine IV/IM (2nd line therapy) x Benzodiazepine or Phenergan IM 


After initial sedation - Careful examination, monitoring and work-up Continue sedation pm 
Monitor for extrapyramidal side-effects / Monitor vital signs 
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SECTION 103 NEUROLEPTIC MALIGNANT SYNDROME (NMS) 


NMS is a potentially fatal adverse effect of antipsychotics, especially typical agents like haloperidol. It can 
occur anytime during the course of antipsychotic treatment. It is a syndrome largely of sympathetic 
overactivity, with fever, autonomic instability, rigidity and raised creatine kinase levels being the 
predominant presenting signs and symptoms. Altered liver function tests and kidney dysfunction as a result 
of the syndrome, are common. If untreated, it may result in death from renal failure or other complications. 


Patients at Risk 

. Those with psychotic illness (acute or chronic), taking psychotropic medication e.g. haloperidol, 
chlorpromazine. High potency typical antipsychotics, recent or rapid dose increase, rapid dose 
reduction, depot antipsychotics, and abrupt withdrawal of anticholinergics may precipitate NMS in 
these patients, or withdrawal of dopaminergic agents such as Sinemet 


. Lithium and antidepressants may rarely cause NMS 

. Young males 

. Post-partum women 

. Having a predominantly affective disorder 

. Catatonic 

$; Show disturbed behaviour (including restlessness and over activity) 
. Requiring physical restraint 

. Are likely to become dehydrated (diarrhoea, diabetes etc) 
. Organic brain disorder 

. Having ingested cocaine 

. Having heat stroke 

. Having a history of neuroleptic sensitivity or NMS 

. Parkinson's disease 

<I Alcoholism 

. Hyperthyroidism 

. Mental retardation 

. Lewy body dementia 


. Genetic in certain cases 

Diagnosis 

A diagnosis of NMS is made when there are 3 major criteria (pyrexia, rigidity, elevated creatine kinase) or 2 
major and 4 minor criteria (tachycardia, abnormal BP, altered consciousness, diaphoresis, leucocytosis). The 
patient is more often than not on an antipsychotic. Two mnemonics can be used to remember the features of 
NMS: 


F - Fever F - Fever 

E - Encephalopathy A - Autonomic instability 
V -Vitals unstable L - Leucocytosis 

E - Elevated CK levels T - Tremor 

R  -Rigidity of muscles E - Elevated CK levels 


R - Rigidity of muscles 
NB: Not all patients with NMS will present with the full set of symptoms. A good rule of thumb is that any 
patient on an antipsychotic who presents with either pyrexia, rigidity, or autonomic instability, or all 
these symptoms, should have a CK level drawn to exclude NMS. One of the causes of mortality is that 
the syndrome is often missed and hence untreated until late into the course of the illness. 
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Investigation of Patients with Definite or Probable NMS Initial tests: 
Blood glucose, electrolytes, urea and creatinine, liver function tests, calcium, 
creatine kinase, TSH, full blood count, clotting screen (DIC may occur) 
Blood cultures, MSU ECG, Chest X-ray Lithium levels (if appropriate) 
Also consider: 

Lumbar puncture (if there is fever and altered mentation) 

CT brain scan (if there are focal neurological signs) 

NB: Normal CK concentrations do not exclude a diagnosis of NMS 
Repeated daily tests: 

Fluid balance chart 

Glucose, electrolytes, urea and creatinine Creatine kinase 


Other investigations as clinically indicated (eg. LFTs) 

Treatment 

NMS has a high mortality if not correctly managed. It is a medical emergency and treatment should be 
initiated immediately. It is preferable that these patients be managed in ICU or High Care. 


STOP NEUROLEPTICS 
. If NMS is due to stopping dopamine agonists - RESTART 
. Cooling (eg. cooling blankets, ice packs) 
. Antipyretics 


. Control agitation with benzodiazepines orally or IV if | required 
. Rehydrate and maintain hydration - this is  oneof the 
most important aspects of NMS treat 
ment, as the kidneys are often unable to excrete the high volume of muscle breakdown products and 


renal failure may ensue. 
. Normalise serum electrolytes and glucose if initially abnormal 
. Treat infection if present 


. Provide intensive respiratory support - ventilate as required 


Treat other complications as they arise. Possible problems are: 
. Aspiration pneumonia ARDS 

. Respiratory failure DIC 

. Myoglobinuria and renal failure 

. Myocardial infarction 

. Pulmonary embolus 
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Consider: 

s Bromocriptine: 2,5-5 mg PO or NGT bd or tds or qid (not to exceed 30 mg/day in total). This is a 
dopamine agonist and reverses the dopamine antagonism in the hypothalamic thermoregulatory centre, 
caused by the antipsychotic, that produces some of the symptoms of NMS like pyrexia. Bromocriptine 
is considered 1st line for use if general supportive measures are not sufficient and the NMS syndrome 
is worsening. 

$ Amantadine: A weak dopamine agonist with some anecdotal support for its use in acute NMS. 100 mg 
PO or per NGT 3-4 times a day has been suggested. This agent may be used as an alternative to 
bromocriptine. 

s Dantrolene: 1 mg/kg IV 6 hourly (muscle relaxant) - Consider for use only if general supportive 
measures and bromocriptine or amantidine are not sufficient and muscle rigidity worsens (as it may 
actually lengthen the course of NMS in some cases). 


Subsequent Psychiatric Treatment 

. Following recovery of the acute phase, agitated and restless patients may require behavioural 
control by using benzodiazepines (eg. lorazepam 2-4 mg PO/IM/IV tds pm, or clonazepam 
1-2 mg PO/IM/IV tds pm). 

. When restarting an antipsychotic, preferably choose an atypical agent, eg. olanzapine, which has less 
chance of causing NMS in future. 

s Remember, one NMS occurrence may predispose to a second NMS occurrence, especially if the patient 
is restarted on an antipsychotic. 


General guidelines for restarting antipsychotics include: 


1. Allow all signs and symptoms of NMS to resolve before starting another antipsychotic. 

2. Choose an atypical agent (eg Olanzapine, Aripiprazole). 

3. Begin with a very small dose and increase very slowly, with close monitoring of the patient's vital 
signs. 

4. CK monitoring may be used after starting the initial doses. 

5. Closely monitor the patient's physical and biochemical parameters to reduce progression to full- 
blown NMS. 

6. Avoid depot antipsychotics and high potency typical agents eg haloperidol. 

7. Restarting an antipsychotic should best be done by a psychiatrist, in conjunction with the medical 


treating team. 


141 


SECTION 11: INFECTIOUS EMERGENCIES 
SECTION 11.1 SEVERE MALARIA 


Causative agent 

Plasmodium falciparum. 

History 

Travel (incubation 7-21 days), headache, fever, rigors, myalgia. Less commonly diarrhoea and vomiting. 

Diagnosis 

1. Rapid diagnostic test (on plasma: histidine-rich protein 2 antigen - for falciparum only). 

2. Repeat blood smears 6-12 hourly until diagnosis of malaria confirmed or excluded. Thick smear is used 
to make diagnosis. Thin smear defines species. 


3. Monitor parasite counts - a 75% decrease expected by 72 hours (an initial, short-term rise of 
parasitaemia following initiation of therapy does not necessarily indicate treatment failure). 
4. Full blood count. Monitor haemoglobin and haematocrit. Thrombocytopaenia is common even in 


uncomplicated malaria (as a rule of thumb, and as long as not complicated by DIC, throm- 
bocytopaenic malaria patients don't bleed). 


5. Monitor urea and electrolytes and creatinine. 

6. Monitor blood glucose (haemoglucotest). 

7. Do baseline liver function tests. 

Severe malaria present if: 

A. Clinical 

Impaired level of consciousness (GCS «1 1); confusion or agitation (GCS>11) 
Severe weakness (unable to sit up, stand or walk without assistance) 
Multiple convulsions (> 2 seizures in 24 hours) 

Low blood pressure (systolic « 80 mmHg) 

Respiratory distress (acidotic breathing or RR >30 breaths/minute) 
Visible jaundice 

Macroscopic haematuria / haemoglobinuria 

Abnormal bleeding e .g. DIC 

. . Pulmonary oedema (ARDS) (radiologically) 

B. Laboratory 

Severe anaemia (Hb «7 g/1 or haematocrit <20%) 

Hypoglycaemia ( HGT «2.2 mmol/1) 


Metabolic acidosis (venous lactate >5 mmol/1 or plasma bicarbonate «15 mmol/1) 


SOP 96 SST ONIN oio pas NOES 


Renal dysfunction (creatinine >265 umol/1) 

Hyperparasitaemia (>4% parasitaemia) or schizonts in peripheral smear. The level of 
parasitaemia may not correlate with the degree of illness 
6. Increased bilirubin level (>50 umol/1) or ALT or AST >3 times normal 
Note: Pregnancy is associated with complicated malaria, in particular cerebral malaria, hypo- 
glycaemia, ARDS/pulmonary oedema and anaemia. 


eee SES 
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Treatment of Severe Malaria 

Treat patient at the highest level of care available in hospital. The clinical course is unpredictable and 
deterioration may be rapid. Treatment includes treating the parasite, general management and treatment of 
complications. Quinine or Artesunate are the drugs of choice. (Artesunate is preferred but is not yet readily 


available in South Africa). 
Quinine: Infused over 4 hours (slowly) at 8 hour intervals: 


1. Loading dose: 20 mg/kg of quinine salt is infused over 4 hours in 5 -10 ml/kg of 5% dextrose water 
(omit loading dose if quinine or mefloquine administered in the previous 24 hours) 

2. Maintenance therapy: 10 mg/kg of quinine salt in 5-10 ml/kg of 5% dextrose water infused over 4 
hours at 8 hour intervals 

3. Oral therapy: Change to oral treatment once patient can take orally, usually after at least 24 hours of 
intravenous therapy. Alternatives are oral quinine 10 mg/kg 8 hourly, together with either doxycycline 
or clindamycin to complete 7 days therapy, or a 6-dose 3-day course of artemether-lumefantrine 


(Coartem). 
Artesunate: Not registered in RSA, but available at some hospitals with MCC approval. 


1. Administer 2,4 mg/kg IV (to be dissolved) at 0, 12 and 24 hours and then daily until patient can take 
orally. 

2. Then complete 7-day course of quinine + doxycycline or clindamycin or 6-dose 3-day course of 
artemether-lumefantrine (Coartem). 


Supportive Therapy and Treatment of Complications 
a. Airway management, assisted ventilation and anticonvulsants as needed 
b. Monitor blood glucose 2-4 hourly and replace as needed 
c. Monitor fluid balance. There is a narrow line between rehydration andoverhydration. The 
latter can precipitate or worsen ARDS and pulmonary oedema. Aim for a urine output of 1-2 ml/kg/hr. 
Antibiotic for secondary bacterial infection if suspected 
e. If renal failure present, creatinine > 250 umol/1, consider early dialysis and decrease quinine dose by 
one third from day 3 
f.  Transfuse with fresh whole blood if Hb < 7 g% or Hct < 20%. 
Exchange transfusion with 4 units of fresh blood can be considered innon-immunepatients 
with > 10% parasitaemia and/or organ dysfunction and who are not responding to treatment 
h. Mannitol is not recommended 


i Do not administer corticosteroids or non-steroidal anti-inflammatory agents 


Uncomplicated Plasmodium Falciparum Malaria: 

1. If not vomiting and not pregnant: 
Artemether and lumefantrine (Co-artem): 6 doses over 3 days. 4 tablets orally stat, followed by 4 
tablets after 8 hours, followed by 4 tablets twice a day for 2 days. Take tablets after a meal or a fatty 
drink (e.g. glass of milk). Contra-indicated in first trimester of pregnancy. 

2. If pregnant (or if Co-artem not available): 
Quinine: Take 600 mg orally (or 10 mg/kg of salt) 8 hourly x 7 days, plus (once oral quinine clearly 
tolerated) either doxycycline 200 mg stat followed by100 - 200 mg daily x 7 days or clindamycin 10 
mg/kg 12 hourly x 7 days (if pregnant). 

3. If vomiting: 
Quinine: 10 mg/kg in 5% dextrose water (5 - 10 ml/kg) IV over 4 hours every 8 hours 
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SECTION 11.2 MENINGOCOCCAL DISEASE 

. Causative organism - Neisseria meningitidis (a gram negative diplococcus). 

. Risk factors for disease include patients with a contact who has recently had meningococcal disease, 
crowded living areas (detention facilities, army barracks, dormitories), smokers, immunocompromised 
and asplenic patients. 

Diagnosis and Work Up 

. The most common presentation of meningococcal disease is that of meningitis (50%), but absence of 
classical meningitis does not exclude the diagnosis of meningococcal disease. 

. 10 - 20% of patients will present with meningococcaemia (meningococcal septicaemia), 5 - 1596 with a 
respiratory tract infection, or with focal disease such as conjunctivitis, septic arthritis, purulent 
pericarditis, myocarditis or endocarditis. 

. It is important to remember that these presentations can overlap and most patients with focal disease 
will have features of septicaemia. 

Clinically suspect if: 

. History: 

o initially "flu-like" symptoms: malaise, myalgia and arthralgia 
o fever 
o headache, photophobia 
o vomiting 
o rapid deterioration in level of consciousness (within hours) 
o rash 
2 Examination: 
[o] decreased level of consciousness, coma 
o petechial rash, classically non-blanching, (petichia->purpura->eccymosis) 

- this can be difficult to see on dark skin; check conjunctiva and oral mucous 

membranes 

meningism 

signs of cardiovascular collapse (i.e. shock) 


oo o 


signs of multiple organ failure (e.g. ARDS, oligo-anuria) 
o skin or limb necrosis (from DIC) 
Investigations 
. Blood gas analysis 
o Metabolic acidosis with high lactate due to cardiovascular collapse(shock) 
. Blood culture (strict aseptic technique) - especially if meningitis suspected 
o Organism can be isolated and sensitivities shown 
. LP for CSF evaluation, if no contraindications (defer if shocked, GCS « 13/15 or evidence of 


coagulopathy) 

o Opening pressure can be raised 

o Polymorphonuclear pleocytosis 100 - 1000 cells///1 (lymphocytes can also be raised, but 
polys will be > 60%) o CSF 


Glucose < 2/3 of blood glucose 

o Raised protein (generally >0.8 mg/dl) 

o Gram stain shows Gram negative diplococci 

o CSF culture can isolate organism and sensitivities can be known 
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FBC / U+E/ INR / DIC screen 


Anaemia and thrombocytopaenia from coagulopathy 


o 
o Acute kidney injury and SIADH (sodium abnormalities) 
o Prolonged INR and evidence of DIC 
CXR 
o  ARDS 
. CT Brain 
. This is not considered part of emergency care and should only be done once 
empiric 
treatment has been initiated and patient has been stabilised 
. Should be performed if any focal neurology, seizures or signs of raised intracranial 
pressure 
are present prior to LP if CSF gram stain and culture is needed to confirm the diagnosis 
Management 
. Early and appropriate empiric antibiotic therapy should never be delayed in the emergency 
setting as this disease can have a rapid, fulminant course and mortality rate as high as 5096 in 


severe disease if left untreated. 
NEVER DELAY TREATMENT OR TRANSFER TO A HIGHER LEVEL OF CARE BECAUSE 


OF DIFFICULTY OBTAINING CSF OR GETTING NEURO-IMAGING 
. Antibiotic therapy (Antibiotic course average is 7 days) 


o Ceftriaxone 2 g 12 hourly IV, or 
o Benzylpenicillin (Pen G) 4 million units slowly IV 4 hourly 
. Supportive care 
o Protect airway, administer 02 and ventilate if necessary (due to low GCS) 
o Early fluid resuscitation and inotropic support for shock is life saving 


o Seizures may occur - abort as usual with benzodiazepines and manage Status Epilepticus 


. Infection control 


o 


o 


o 


Universal AND respiratory droplet precautions 


Isolation of patient for 48 hours 
Notify condition (IT IS A NOTIFIABLE DISEASE IN SA) 


. Post Exposure Prophylaxis for Close Contacts 
Ensure administration of contact prophylaxis to all personnel coming into prolonged or intimate 
contact with the patient (e.g. intubation or mouth-to-mouth resuscitation), o Adults and 


Children > 12 yrs 


- Ciprofloxacin 500 mg PO STAT, or 
- Ceftriaxone 250 mg IM STAT (pregnant women or if no Ciprofloxacin available) o 


Children <12 years 
Ciprofloxacin 10 mg/kg PO STAT, or Ceftriaxone 125 mg IM STAT, or Rifampicin 10 mg/kg 


PO 12 hourly X 2 days 
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SECTION 113 CRYPTOCOCCAL MENINGITIS 


b Cryptococcal meningitis (CM) is a a fungal meningoencephalitis caused by the organisim 
Cryptococcus neoformans 

6 Seen primarily in immunocompromised individuals; it can be acute, sub-acute or indolent in 
presentation 

Diagnosis and Workup 

Clinically suspect if: 

. History 
o HIV+ status, CD4 < 100 (although high index must be maintained with all HIV+ patients) o. Fever 
o Neck stiffness and photophobia (meningitis) 
[o] Headache, impaired vision, altered mental state, vomiting (raised intracranial pressure) 
o Memory loss, confusion or new psychiatric symptoms (encephalitis) 

. Exam (note that there may be few findings due to severe immunocompromise) 

Meningism 

Decreased level of consciousness 

Cranial nerve palsy (particularly the 6th nerve) 


ooo o 


Papilloedema on fundoscopy 
o Skin lesions 

Investigations 

. Laboratory 


o LP 
. Normal or raised opening pressure (> 20 cm H20) 
. Lymphocytic pleocytosis (although cells may not be raised) 
. Raised protein (although may be normal) 
. Low or normal glucose 
. Cryptococcal antigen positive (either CLAT or LFA) 
. India ink shows encapsulated yeasts 
. Fungal culture should be sent 
o  FBC/U«E 
. These tests should be performed as patients are usually chronically ill and a 
normal 


renal function is important because of the nephrotoxic effects of treatment (see below) 
o Serum cryptococcal antigen 


. Positive 
2 Other 
o CXR 
. May reveal features of pulmonary cryptococcal disease 
. Nodular infiltrates or consolidation 
o CT brain 


. If focal signs are present and diagnosis of CM is not yet established 
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Management 
. Despite the probable chronicity of patients who have CM, it is important in the emergency context 
because if left untreated it carries a mortality of up to 100%; therefore early diagnosis and treatment is 


key 
. In the emergency department, patients who are diagnosed with CM should: 
o have induction phase treatment started 
o have therapeutic LP if signs and symptoms of raised ICP are present and opening pres 
sure is high 
o have fluid and electrolytes managed to prevent side effects of initial treatment 


. Ongoing treatment should be continued by a medical team as regular monitoring, treatment adjustment 
and ongoing therapeutic LP's are needed 


Treatment to be started in the Emergency Department 


Induction phase treatment (for Amphotericin B 1 mg/kg mixed into 1 litre 5% dextrose water 
total 2 weeks) Infused IV over 4 hours, daily 

AND 

Flucytosine 100 mg/kg/day (not available in SA) (Recommended 
substitute: Fluconazole 800 mg PO daily) 


Therapeutic LP (If opening Drain 10 - 30 ml of CSF to achieve pressure « 20cm H20 OR 
pressure > 25 cm H20 or Decrease pressure by 50% 

persistent or recurring 

headache) 

Fluid Management Maintenance fluid: llitre crystalloid IVI (6 hourly); can be increased to 


8 hourly if creatinine increasing INCLUDING 
Prehydration: 1 litre Normal Saline +20 mmol KC1 IVI over 2 hours 
(before Amphotericin B dose) 


Electrolyte Management Prescribe maintenance doses for duration of induction phase: 


2 Slow K tablets PO BD AND 

2 Slow Mag tablets PO 12 hourly 

Ensure serum potassium is > 3.3 mmol/1, otherwise replace IVI (40 
mmol KC1 in 200 ml Normal Saline IVI at 50 ml/hr) 


SECTION 11.4 CSF FINDINGS WITH MENINGITIS 


Findings Normal Bacterial Viral Tuberculosis Fungal 
Pressure 80-200 Increased Normal Increased Normal or 
(mmH^O) increased 
Glucose 60% of blood Markedly Normal Decreased Normal or 
(mmol/1) glucose level decreased decreased 
Protein 0,15-0,4 Markedly Increased Markedly Normal or 
(g/i) increased increased increased 
WBC Count <5 Incréased Increased Increased «300 
(Cells/mm?) (lymphocytes) often » 1000 (lymphocytes) | (lymphocytes) | (lymphocytes) 
(>80% polys) 
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SECTION 11.5 PNEUMOCYSTIS PNEUMONIA 

. Pneumocystis pneumonia (PCP) is a common respiratory infection caused by the fungus Pneumocystis 
jiroveci 

z Seen most commonly in those with CD4 « 200, and can occur concomitantly with other respiratory 
tract infections (CAP, TB) 

Diagnosis and Work Up 

. In the emergency department the diagnosis will have to be presumptive based on a typical clinical 
presentation and X-ray findings. 

. Definitive diagnosis is made by identifying cysts or trophozoites on secretions from the lower 
respiratory tract. 

Clinically suspect if: 

. History 
o HIV+ status, CD4 < 200 (although high index must be maintained with all HIV+ patients) o Non- 
productive cough 
o Acute onset progressive dyspnoea on effort initially,inability to take a deep breath 
o Severe illness; dyspnoea at rest 
o Fevers 

. Examination 


o Increased respiratory rate and work of breathing 


o Hypoxia (by pulse oximetry) on room air OR on exercise stress test if not hypoxic at rest 
o Severe infection - Oxygen saturations < 90%on room air 
o Auscultation of the chest may be normal (usually out of keeping with the X-ray findings) 
or reveal soft diffuse crackles or a wheeze oFeatures of pneumothorax (PCP is the most 
common causeof spontaneous pneumoth 
orax in HIV+ individuals) 
Investigations 


2 Laboratory/point of care 
o Arterial blood gas 
. Low Pa02, high alveolar-arterial gradient (> 1.5 kPa) 
E Severe infection - Pa02 « 8 kPa on room air 
o Serum LDH 
. Usually markedly increased (> 1000 IU/1) but is a non-specific finding o 
Sputum for PCP 
o Serum beta-D-glucan > 500 pg/ml 
. Radiological 


o CXR 
. Bilateral ground glass opacities, diffuse interstitial pattern 
. May be unremarkable (or may be unilateral in rare cases) 
s Pneumothorax 


. Severe infection - extensive alveolar infiltrates 
Management 
PCP is a disease which is treatable and preventable. 


In the emergency department specific treatment should be initiated once presumptive diagnosis is made, and 
supportive care given based on the severity of the infection. 
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. Specific Treatment 
o  HighdoseCo-trimoxazole (TMP-SMX) for 21 days 
o  Ruleofthumb is | tablet per 4 - 5 kg body weight (15-20 mg/kg TMP and 75-100 mg/kg 
SMX). 
o Consider IV ampoules (if available) if severe infection present or unable to take orally 
- 4 amps TMP-SMX (80/400mg) 6 hourly IV 
s Supportive Treatment 


o Corticosteroids if hypoxic at rest, on minimal effort, or signs of severe infection 


- Prednisone 40 mg 12 hourly x 5 days, then 40 mg daily for 5 days,followed by 20 
mg daily to complete course/11 days 
- Consider IV if unable to take orally (Hydrocortisone 100mg 6 hourly IV) 
o Oxygen therapy via face mask if hypoxic at rest, on minimal effort, or signs of severe 
infection 


o Decision to provide supportive ventilation because of severe respiratory failure must be 
carefully considered, and high care/ICU availability considered 
: Other Treatment Considerations 
o  Intercostal drain insertion for pneumothorax 
o Beware of concomitant lower respiratory tract infections (i.e. bacterial pneumonia and 
TB) 
o Treatment for individuals known with TMP-SMX sensitivity 
s Clindamycin 600 mg 6 hourly (PO/IV) PLUS Primaquine 15 mg daily PO (Primaquine is a section 21 
drug so may be delayed; else possibly Dapsone as second drug) 
. Consider specialist advice 
o Ongoing treatment should be continued by a medical team as steroids need to be tapered, 
and ongoing prophylaxis as well as ART initiation is needed 


SECTION 11.6 PREVENTION OF RABIES 


Pathogenesis 

. Rabies virus is transmitted via the saliva of infected animals and has the highest fatality 
rate 
of any known human infection. Once the virus has entered the central nervous system, 


the 
resulting encephalomyelitis is fatal. 

. Human rabies cases result from viral introduction through broken skin or mucosa following encounters 
with rabid animals, particularly bites but also scratches and nicks. Incubation period is 9 to 90 days 
(usually 20-60 days). 

. Human disease is fatal but is preventable by post-exposure prophylaxis (PEP). All animal bites should 
be considered as a potential rabies risk 

. To reduce the risk of rabies, it is important that thorough cleansing of the wound be initiated as soon as 
possible. 

Risk Assessment for Post-Exposure Prophylaxis (PEP) 

. Unprovoked animal attack 

. Animal with abnormal behaviour (aggressive, salivating, wild animals appearing "tame") 


e Category of exposure - as detailed below. 
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Note: 


. All animal bites are reportable 

. Vaccination history of animal may be unreliable 

s There is no blood test to confirm or exclude rabies transmission from animal to human 

. Fever, chills, malaise, weakness, headache and neuropsychiatrie symptoms. Paralysis, hydrophobia, 
terrors, hypersalivation and hallucinations are late signs. 

. Do not delay PEP pending confirmation of rabies in the animal. In many cases the animal 
causing the bite is not available for testing. 

. PEP is most effective if given immediately after the exposure 

. Do not withhold PEP if there is a delay in the patient presenting to a health facility 

. All possible cases of rabies must immediately be reported to the nearest State Veterinarian and/or 


animal health technician and/or private veterinarian. Only stop PEP if the responsible veterinarian 
confirms a negative rabies diagnosis. 


CATEGORIES OF RABIES EXPOSURE 


Risk 

Cate 

gory |Type of Exposure Action 
1 e Touching or feeding animal 


e Licking of intact skin 
E e Wash hands and any contact areas. 


e No action if history of vaccination is reliable 
e  [fhistory of vaccination is not reliable, treat 


as category 2 
2 INon-Bite Exposure - 
e  Nibbling of uncovered skin * — General wound management 
e Superficial scratch or abrasion without e Give full course of rabies vaccine* 
bleeding e Give rabies immunoglobulin** in addition to 
vaccine if patient is immunocompromised 
3 Bite Exposure - e — General wound management 


* Bites or scratches that penetrate skin e — Give full course of rabies vaccine* 
and/or draw blood e — Give rabies immunoblobulin** 
INon-Bite Exposure - 
e Licking or saliva exposure of mucous 
membranes or broken skin 


Management of Patient Exposed to Potentially Rabid Animal 


General Wound Management is critical in ALL Patients: 


. Flush well with soap and water or water alone for at least 5 minutes. Deep puncture wounds should be 
irrigated with a syringe 

. Clean with 7096 alcohol solution. Apply iodine solution if available (These solutions inactivate rabies 
virus) 

. Avoid suturing and use of local anaesthetic agents. Avoid use of compressive bandages. 

* Give antibiotics e.g. amoxicillin clavulanate when indicated 

. Give a booster dose of tetanus toxoid adsorbed vaccine (0,5 ml IM). 


Further Specific Management will depend on Category of Rabies Exposure: 
. Vaccine course in category 2 and 3 exposures* 


. Addition of rabies immunoglobulin in category 3 exposures is critical ** 
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Rabies Vaccine* 

a Indication: Category 2 and 3 exposures 

° Course: Four doses - Day 0,3,7,14. (Day 0 = day of first vaccination) 

. Route: IMI deltoid muscle in adults. Anterolateral thigh in children. NEVER INJECT INTO 
GLUTEUS MAXIMUS. 

. Dose: 1 amp per dose for adults and children 

. Vaccine induces immune response in 7-10 days. 

Rabies Immunoglobulin (RIG)** (300 IU in 2 ml ampoule) 

. Indication: Category 3 exposure 

. Dose: 20 IU/kg infiltrated around wound. Remainder into deltoid in opposite arm to vaccine. NEVER 
INJECT INTO GLUTEUS MAXIMUS 


. If multiple wounds, dilute RIG in an equal volume of saline 

» Give RIG immediately after vaccine administration 

G RIG can be given up to 7 days after 1st dose of rabies vaccine (but not after 7 days) 
. Omit RIG if past vaccination can be confirmed 


. Administration of rabies immunoglobulin is critical in category 3 bites. 


Indications for Hospitalization: 
. Antibiotic therapy is modified in line with laboratory culture and susceptibility results when a patient 
requires hospitalisation as a result of severe local or systemic sepsis. 


. Additional indications for hospitalization include penetrating injuries of tendons, joints or the central 
nervous system, severe bites to hands or head and neck, 


. Patients requiring reconstructive plastic surgery and patients with certain high-risk medical conditions 
(eg. diabetes, asplenia, peripheral vascular disease) 


National Institute for Communicable Diseases: 
NICD(SA) Hotline for Clinical Advice: 082-883-9920 


SECTION 11.7 VIRAL HAEMORRHAGIC FEVER (VHF) 

South-Africa is endemic to two types of VHF: 

1. Rift Valley Fever (RVF) is a mosquito-borne viral infection that cause abortions among livestock and 
may cause severe disease in humans. Outbreaks occur after heavy rains increase the breeding of 
mosquitoes (Aedes and Culex species). Most human infections are caused by direct or indirect contact 
with blood or tissues of infected animals, especially during slaughtering, butchering or skinning 
animals. Butchers, abattoir workers and veterinarians are high risk professions. Bites of infected 
mosquitoes may also cause infection in humans. 


2. Crimean-Congo Haemorrhagic Fever (CCHF) is a tick-borne disease that occurs in the distribution 
area of the Hyallomma tick species. Human infection occurs commonly through exposure to ticks (tick 
bites/squashing ticks) or through contact with animal blood or tissues. Farm workers and veterinarians 
are high risk professions. Individual cases and small outbreaks have occurred in the Western Cape, 
Free State and Northern Cape. The human fatality rate may be as high as 40%. 


VHF may also occur in returning travellers and contract workers from endemic areas in central and 
West Africa. 


Clinical features: 
o Travel to a high risk area in the previous 3 weeks, such as Central and West Africa and endemic 
areas of South-Africa (check for current outbreaks on www.nicd.ac.za). 


o Travel exposure to vectors such as mosquitoes or ticks. 
o  Atravel history of contact with any person with unexplained fever in the last 3 weeks. 
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A history of slaughtering animals, handling carcasses or contact with blood in the last 3 weeks 
Clinical examination should include a head to toe search for an eschar, 
Fever, chills, headache, abdominal and lumbar pain and vomiting not related to meals may be 
present. 
o Unexplained bleeding from the nose, mucous membranes and vagina are suspicious features 
of disease progression. 


o Bleeding from the sites of intravenous cannulation is very typical. Vomiting of large amounts 
of blood is a major problem. 


Principles of Management: 
o Health care professionals should take realistic precautions to protect themselves against body 
fluids. VHF is not an airborne infection, o Realistic clinically based decisions should be made 
about the management of patients. 
Severely ill or moribund patients should not be evacuated. 


Management: 
Get help 


o Consult with experts / Contact your local infection control team, 

o Contact the National Institute of Communicable Diseases for advice: (www.nicd.ac.za). 
o The NICD and WHO should be notified of all confirmed outbreaks. 

Wear personal protective clothing: 

Wear double latex or rubber gloves, 

Wear a plastic apron 

Wear a mask to protect against aerosols of body fluids. VHF is not an airborne infection 
Wear eye protection like a mask with vizor or protective goggles, 

Effective hand washing should be done with chlorine containing antiseptic solutions, 


EXTREME cautions should be taken to prevent needle pricks. 
Isolate the patient 


o All other patients should be removed from the room. There should be no visitors, 


ooo0oc0o 0o 


o  Limitthe number of staff who have contact with the patient, and use only experienced staff, 
o Avoid skin contact with any bodily fluid such as blood, secretions and excretions such as urine 
and vomitus. 
Strip all unnecessary equipment from the room. 
Do not use any utensils used for or by the patient for any other patients, 
Seal everything leaving the room in a plastic bag. 
Cover all excreta with chlorine solution. 
Manage the patient: 
o Limit invasive procedures and number of injected medications. 
o Draw enough blood for all tests at the beginning. Inform laboratory of suspicion of VHF. 
o These patients should not be transferred or transported to another facility without prior warning 
or if their illness is already advanced, oLow risk patients can be transported to an appropriate facility 
per arrangement, 
o All contacts that came within 1 metre of the patient should be identified. This includes porters 
and cleaners. Their temperatures should be monitored for 21 days, o Medical management of 
these patients should be done in consultation with an expert in infec 
tive diseases. 
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SECTION 11.8 THE MANAGEMENT OF OCCUPATIONAL 


EXPOSURES (HIV / HEPATITIS B) 


1) Types of Occupational Exposure to Blood-borne Viruses 
d Percutaneous exposure: Skin broken by needle, blade, lancet or other sharp object, human bite 
$ Mucocutaneous exposure: Splash to a mucosal surface such as the nose, mouth or eyes 
. Non-intact skin contamination: dermatitis, chapped skin, abrasion, open wound 
s Significant exposure: Percutaneous or mucocutaneous exposure to blood or other body fluids 
from a patient positive for HIV infection, hepatitis B virus surface antigen or hepatitis C virus 
2) Infectious Body Fluids 
. Potentially infectious: Blood, tissue, semen, vaginal secretions, CSF, pleural, peritoneal, 
synovial, pericardial and amniotic fluids, other visibly bloody fluids 
. Low risk for transmission (if not visibly bloody): Tears, saliva, urine, stool, vomitus, sweat, 
sputum and nasal secretions 
3) Risks of Transmission 
. The overall risk of acquiring HIV from a percutaneous exposure is 0.3%. The risk can be further 
stratified by the severity of the exposure and the source patient's infectivity. 
. For mucous membrane exposures the risk is 0.09%. 
. Exposure to all potentially infectious materials are considered at risk exposures. 
4) Work-Up Blood Tests 
Health Care Worker Source Patient 
Initial 
HIV rapid and ELISA test Hepatitis B 
surface Antigen, surface Antibody and HIV test (consent needed) o HIV Antibody 
IgG core antibody (will tell if uninfected, test o Exposed child «18 months old -HIV 
or immune from vaccination or infection) PCR Hep B Virus Surface Antigen Hep C 
Hepatitis C Antibodies FBC, U+E and. | Antibodies 
LFT (if taking PEP) RPR If patient on antiretrovirals, HIV viral load 
(RNA PCR) 
Syphillis testing 
Follow-up 
FBC, U+E, LFT at 2 weeks HIV ELISA 
test at 4 - 6 weeks, Hepatitic C PCR (if 
source was Hep C positive) 
3 month follow up - HIV ELISA, 
HepBsAg, RPR 
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5) 


Management of Percutaneous and Mucocutaneous Exposures General 
Steps in Management: 
a) Immediate cleaning of the exposed site: 
i) | Wash needle stick punctures and cuts with soap and water 
ii) Flush splashes to nose, mouth or non-intact skin with water 
iii) Irrigate eyes with 1 litre of sterile (or clean) water 
There is no evidence that using caustic agents or squeezing a wound will reduce the risk of 
transmission. Data is lacking regarding antiseptics. 
b) Assess risk: 
i)  Characterise the exposure 
ii) Determine and evaluate the source of exposure by medical history, risk behaviour and 
testing for HIV and hepatitis viruses B and C 
iii) Evaluate and test exposed individual for hepatitis B and C 
Post-Exposure Prophylaxis (PEP) for HIV infection: 
a. Start PEP as soon as possible (ideally within 1 hour and certainly within 48-72 hours of the 


exposure) after a high-risk exposure from a source known or highly likely to be HIV- positive 
The duration of the course is 28 days 


c. If any doubt exists about commencing PEP, it may be prudent to initiate PEP until confirmation 
can be obtained 

d.  Ifthe source is HIV antibody negative, drugs can be stopped unless the source is suspected of 
having acute HTV infection. 


e. If the source patient is unknown (unattended needle or needle from sharps disposal container) or 
of unknown HIV status, PEP is generally recommended. 
f. More recent guidelines suggest that an expanded regimen with 3 antiretroviral drugs should be 


used whenever PEP is indicated, side effects permitting. 
Truvada and Raltegravir is the regimen of choice. 
The usual basis is with 2 nucleoside reverse transcriptase inhibitors: 


- Tenofovir 300 mg daily plus Lamivudine 300 mg daily, or combination tablet Tenofovir 
300 mg plus Emtricitabine (FTC) 200 mg (Truvada) one tablet daily 
or 
Zidovudine (AZT) 300 mg 12 hourly plus Lamivudine (3TC) 150 mg 12 hourly, or 
combination tablet (Lamzid, Combivir) one tablet 12 hourly or 

- Stavudine 30 mg 12 hourly plus Lamivudine (3TC) 150 mg 12 hourly The 

preferred third drug: 

- Raltegravir 400 mg 12 hourly (unless pregnant) or 

- Lopinavir/Ritonavir (400 mg/100 mg) 2 tablets 12 hourly or 

- If another option is needed, alternatives include Atazanavir 300 mg daily plus 
Ritonavir 100 mg daily with food (especially if pregnant), or Efavirenz 600 mg nocte (but 
CNS side effects might be problematic) 


- Nevirapine should be avoided as serious adverse reactions including hepatotoxicity has 
been reported in healthcare workers. 
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6) 


7) 


8) 


Expert consultation may be needed if the healthcare worker may have been exposed to resistant virus, 
is pregnant, is on medication that may interact, has renal impairment or has severe side- effects from 


the drugs. 

Drug Dose Chart 
Drug Dose 
Lamivudine(3TC) 300 mg daily POor 150 mg BD 
Emtricitabine(FTC) 200 mg daily PO Truvada© 
Tenofovir(TDF) 300 mg daily PO 1 tab PO daily 
Lopinavir (LPV) (Always Ritonivir AlluviaO (LPV/rtv) 2 tabs PO BD 
Atazanavir boosted) Atazanavir 300 mg + RitonivirlOO mg PO 

daily 

Raltegravir 400 mg BD PO 
Efavirenz 600 mg PO at night 
Zidovudine(AZT) 200 mg BD PO 
Stavudine(D4T) 30 mg BD PO 

Counseling: 


Avoid transmission by practicing safe sex (using barrier methods) or abstaining until negative at 
6 months (some experts advise precautions for only 4 months) 

Drug side effects 

Documentation of the exposure as per institutional requirement. 

Hepatitis B Virus Exposure 

Transmission efficiency depends on the vaccine status and response to vaccine of the healthcare 
worker and the HBsAg status of the source patient (see Table 1 below). 


Hepatitis C Virus Exposure 

If the source patient is antibody-positive, confirm with PCR 

If PCR is positive on source, health care worker should seek expert advice 

If the source is positive or unknown, and exposed person is negative, follow-up hepatitis C virus 


antibody at 3-6 months and ALT monthly. HCV RNA can be tested at 6 weeks to detect acute 
infection. 


Compensation 


Employees whose occupation-related activities result in infection may qualify for compensation. 
Employer and employees are responsible for accurate and confidential record keeping. 
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TABLE 1 - Recommended Post-Exposure Prophylaxis for Exposure to 


Hepatitis B Virus 
Vaccination and Treatment 
antibody response 
status of exposed Source HbsAg Source Unknown or not 
workers? Source HBsAg positive negative available for testing 
Unvaccinated 


HBiG^ x | and initiate HB 
vaccine series 


Initiate HB vaccine 
series 


Initiate HB vaccine series 


Previously vaccinated 


Known responded 


No treatment 


No treatment 


No treatment 


Known 


nonresponder^? RC : brs hd 
P HBIG® x 1 and initiate N If known high risk source, 
RES o treatment : 
revaccination or HBIG x treat as if source were 
2<°> HBsAg positive 
Antibody response Test exposed person for No treatment Test exposed person for 
unknown anti-HBs® anti-HBs& 


1. If adequate, no 
treatment is necessary 


1. If adequate, no 
treatment is 
necessary 


2. If inadequate, 
administer HBIG® x 1 
and vaccine booster 


2. If inadequate*^, 
administer vaccine 
booster and recheck 
titer in 1-2 months 


Persons who have previously been infected with HBV are immune to reinfection and do not require 
post exposure prophylaxis 


Hepatitis B immune globulin; dose is 0.06 mL/kg intramuscularly. 


© A responder is a person with adequate levels of serum antibody to HBsAg (i.e. anti-HBs > 10 
mlU/mL). 

e A non-responder is a person with inadequate response to vaccination (i.e. serum anti-HBs «10 
mlU/mL). 


The option of giving one dose of HBiG and reinitiating the vaccine series is preferred for 
nonresponders who have not completed a second 3-dose vaccine series. For persons who previously 
completed a second vaccine series but failed to respond, two doses of HBiG are preferred. 


® Antibody to HBsAg. 
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SECTION 12: ONCOLOGICAL EMERGENCIES 
SECTION 12.1 CYTOPAENIAS 


bu 


Features 


J 


Management 


May result from chemotherapy, radiation therapy, malignant infiltration of bone marrow and 


immune-mediated destruction 


Neutropaenic Sepsis 


Neutrophil count «1 000 
* Gram negative bacteria: 
* E.coli 
* Klebsiella species 
* Pseudomonas sp 
* Gram positive bacteria: 
* Related to venous 
catheters 


Thrombocytopaenia 


Anaemia 


* Possible peripheral 


consumption: 

* Sepsis 

*  Splenomegaly 
* ITP 


* Possible marrow failure 


* Bone marrow aspirate to 
assess cause 


Hospitalise + Isolate 
Blood cultures 
Intravenous fluids 


Empirical Antibiotics: 
1. Carbapenem immedi- 
ately followed by 


de-escalation if ID of 
organism made 
2. Vancomycin if line 
sepsis suspected or no 
response in 48 hours 
3. Antifungal cover after 
72 hours if no 
response 
* Growth factors to stimu- 
late marrow recovery 
1. Filgrastim either daily 
or twice daily until 
absolute neutrophil 
count greater than 2 | 


—— 


fe Marrow failure: 

1. Transfuse platelets if 
count <10 000 

2. If patient bleeding 
transfuse if count 
<50 000 


* Peripheral destruction 

(TP): 

l. Start prednisone 
(2 mg/kg) + taper if 
counts recover 

2. If «5000 consider IV 
£-globulin 400 
mg/kg/day x 5 days 

3. Avoid transfusions 


* Cyclokapron 1 g orally 
or intravenously may 


retard bleeding 


[* Common causes include: 
* Chemotherapy 
* Haemorrhage with 


low platelet counts 


* Bone marrow aspirate to 
assess cause 


Transfuse if patient 
actively bleeding or in 
cardiac failure 


Cancer related anaemia 
might respond to erythro- 
poietin if levels are low 


Subsequent management 
depends on the specific 
cause of the anaemia 


E 


Administration of single donor platelets is preferred if patient is a candidate for stem cell trans- 


plantation 


Avoid platelet transfusions in Idiopathic Thrombocytopaenic Purpura (ITP) 
Presence of thrombocytopaenia and red cell fragments on peripheral blood smear is suggestive of TTP 
and needs urgent plasma exchange - raised LDH and onset of renal dysfunction support this diagnosis. 
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SECTION 12.2 ACUTE GRAFT VERSUS HOST DISEASE 


. Commonly occurs with engraftment of white cells following allogeneic stem cell transplantation 
. Clinically present with: 
Diarrhoea - varying from intermittent to fulminant bloody diarrhoea 
2. Progressive jaundice leading to liver failure 
3. Skin rash - commonly begins on palms and soles but can progress to involve whole body and 
includes severe desquamation. 


. Management: 
1. Intravenous fluids to maintain hydration 
2.  Intravenous steroid bolus - Methylprednisone (Solu-Medrol) lg daily 
3. Ensure immunosuppressive levels within therapeutic range 
4. Transfer to transplant unit urgently. 


SECTION 123 OBSTRUCTIVE EMERGENCIES 


1. Spinal Cord Compression: 


. Presents with signs of impending or established paraparesis - retaining bladder and bowel 


function is vital 
. Management: 


IV Steroids Imaging Intervention 
MRI (preferable) of 
Decadron 100 mg stat whole spine Neurosurgery preferable 
* or or 
Decadron 20 mg 8-12 hourly CT myelogram if MRI not Radiation about 12 hours 
available after starting steroids 
2 Brain Metastases: 
. Consider in any patient with focal neurological signs and a known malignancy 


. May be discovered as a de novo presentation of a malignancy 


. Management: 


1. Intravenous 

steroids - Decadron 40 mg stat and then 8 mg 8 hourly 

2. CT scan or preferably MRI 

3. Neurosurgical resection in selected cases 

4. Radiation 24 hours after commencing steroids to allow for reduction of vasogenic 
oedema. 


3. Superior Vena Caval Obstruction: 
. Present with distended neck veins and dyspnoea 
. Oedema of the face and upper limbs when advanced 
. Management: 
l.  Intravenous steroids - Decadron 40 mg stat and then 8 mg 8 hourly 
2. Biopsy of mass to obtain tissue diagnosis if not previously diagnosed 


3. |. Appropriate chemotherapy for germ cell tumours, lymphomas and lung cancer 
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SECTION 12.4 MALIGNANT HYPERCALCAEMIA 


Common Causes: 


. Multiple myeloma 
. Solid tumours with bone metastases (Lung / breast / renal) 
Investigations: 


. Serum Calcium U&E 
. Alkaline Phosphatase 


. Investigations to exclude myeloma - protein electrophoresis and urine for Bence Jones Proteins. 
Management: 


Adequate | No response 
Hydration 


4 — 8 litres of Normal 
Saline over 24 hours 


Adequate Forced Diuresis | No response 
Hydration 
=f 140 — 100 mg furosemide 
4 — 8 litres of Normal 4-6 hourly once 
Saline over 24 hours hydrated 


Calcium 


2.50 — 2.60 


Calcium 
2.60 — 2.80 
Adequate 


Calcium | | arabon 
22.80 =Ẹ | 40 ~ 100 mg furosemide | 4 | Zoledronate (Zometa®) 


4-6 hourly once 4 mg IV over 15 mins 
hydrated Effective over 48-72 hrs 


Bisphosphonates 


4 — 8 litres of Normal 
Saline over 24 hours 


The addition of steroids (Dexamethasone 8 mg 8 hourly) may be useful in reducing calcium levels, 
particularly in multiple myeloma. 
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SECTION 13: DIAGNOSIS OF DEATH SECTION 13.1 
CLINICAL DIAGNOSIS OF DEATH 


1. 
2; 
3. 


4. 


No pulse or heart beat (No activity on ECG) 
No spontaneous respiration 

No reaction to noxious stimuli 

No brainstem functions (see below). 


SECTION 13.2 BRAINSTEM DEATH TESTING 


1 


Pupillary Reflex 

Technique: Shine a bright light into the patient's pupil, watching for the absence of pupil 
constriction in either eye (the direct and consensual light reflex). Repeat the test by 
shining the light into the opposite pupil, and again checking for a direct or consensual 
response. 

Precautions: Ensure that a bedside lamp or overhead light has been switched off prior to 
performing this procedure. 

Slight constriction of the pupils may be missed unless a magnifying glass is used to enhance 

detection of pupillary movement, particularly in the presence of mydriatic drugs such as adrenaline or 

atropine. 


Corneal Reflex 
Technique: Using a wisp of cotton wool, stroke the cornea of each eye, watching for the 
absence of blinking or eye closure 
Precautions: Do not hold the eyelid open while performing this procedure 
Exclude the presence of contact lenses or an artificial eye before performing this procedure. 
Oculo-Cephalic Reflex (“Doll’s Eye” Test) 
Technique: Lift patient's head to a 30? angle. Open the patient's eyes and turn the head 
rapidly to one side, keeping the eyes open. Wait for a few seconds, watching to see if 
the eyes remain fixed (No movement - “cheap” doll), or whether they deviate back 
towards the midline (Movement - “expensive” doll), indicating that the brainstem is 
still functioning. Repeat the procedure by turning the patient's head rapidly to the 
opposite side. A further check can be done by similarly flexing and extending the 
patient's head, watching for the absence of any eye movements. 
Precautions: Avoid this procedure if spinal cord injury is suspected. 
Oculo-Vestibular Reflex (Cold Caloric Test) 
Technique: Lift patient's head to a 45? angle and irrigate the external auditory canal with at 
least 30-100 ml of ice-cold water over a minute (ideally 4°C if possible), watching for 
the absence of any eye movement bilaterally. Repeat the procedure on the opposite 
ear. Although not as effective, cold tap water could be used if iced-water is not 
available. 
Precautions: Using an otoscope, ensure that the tympanic membrane is visible and not 
occluded by wax, blood or injury prior to performing this procedure 
Gag Reflex 


Technique: Stimulate the back of the tongue and pharynx with a spatula or suction catheter, 


watching for the absence of any response or gagging. 
Precautions: Less reliable than the above tests. 
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1 Cough Reflex 


Technique: If the patient is intubated, suction the trachea or mainstem bronchus, watching 
for the absence of any response or coughing. 
Precautions: More reliable than the gag reflex, assuming that the tracheal tube is correctly 
positioned. 
2 Pain Response 
Technique: Apply firm pressure on the supra-orbital nerve (at the comer of the eyebrow 


above the bridge of the nose), watching for the absence of movement or grimacing. 
Precautions: Note that spinal and tendon reflexes may be preserved and their presence does 
not preclude the diagnosis of brain death. 


3 Auditory Reflex 


Technique: Clap loudly against the patient's ear, watching for the absence of any response 
or blinking. Repeat on opposite side. 
Precautions: Less reliable than the above tests. 


SECTION 133 ORGAN DONATION 

After identifying a potential organ donor contact the Transplant coordinator to approach the family. Do not 
try and get consent for organ donation without the assistance of an experienced Transplant coordinator 
Potential Organ Donor 

Any person who has been declared brainstem dead as a result of any injuries / insult e.g. 

. Traumatic head injury 

. Intracerebral haemorrhage or infarction 

. Cerebral hypoxia 

. Primary cerebral tumours 

a Severe circulatory failure 

. Dmg overdose 


Acceptance Criteria 
e. Patients up to 70 years of age (although this may varyin different countries) 
. Transplant coordinators should be contacted for all potential donors and the decision regarding 


their suitability will be made by the coordinator 

Consent for Organ Donation 

. Consent needs to be obtained from next of kin. Even if the person has expressed a wish to 
donate, the family still need to give consent 

. For unidentified persons, consent must be obtained from the Minister of Health or his/her designee 

. If the death is a result of an unnatural cause, consent must also be obtained from the state 


pathologist. 
Who should do the Organ Donor Consent 


. The transplant coordinator in your region is trained in the process of obtaining consent from the family 

. Allow the family to make an informed decision with regards the end of life decision for their family 
member 

. Don’t assume that the family who is traumatized cannot make a decision when they have all the facts 
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The coordinator will support the family through the process of consenting 

If the family decides not to consent after a fully informed process, the transplant team will support 
them in their decision. 

Brainstem Death Certification 

Brainstem death certification for organ donation should be done independently by 2 HPCSA- 
registered doctors, one of whom must be registered for longer than 5 years 


The doctors may not be members of the transplant team. 
The consenting doctor may not be an intern 


Pre Conditions for Brainstem Death Certification 


The cause of death must be specifiable and irreversible 


The effect of any CNS depressing or muscle relaxant drugs must be excluded 


The patient's core temperature should be > 35°C 
The systolic BP should be > 90 mmHg (or mean arterial pressure > 70 mmHg) 
Electrolyte and acid base blood levels should be normal 


Endocrine and metabolic causes of coma should be excluded 
Potential donors should be managed by the treating medical practitioner to optimize values prior to 


certification. 
Brainstem Death Certification Testing 


The diagnosis of brainstem death is a clinical diagnosis. EEG and angiography is not required 
by law 
All brainstem reflexes and the apnoea test should be performed to confirm brainstem 


death (In addition, an atropine test can be done): 


Absence of spontaneous breathing 
Absent pupillary reflex (Pupils fixed and non-reactive to light) 
Absent corneal reflex 
Absent oculo- cephalic reflex (Doll’s Eye Test) 
Absent oculo-vestibular reflex (Cold Caloric Test) 
Absent gag and cough reflexes 


Absent motor response to supra-orbital pressure. 


Apnoea Test: 


Perform blood gas analysis. Commence the test if the pC02 is > 35 mmHg 

Connect a pulse oximeter and pre-oxygenate the patient with 10096 oxygen for 10 minutes 

Disconnect the patient from the ventilator and administer 8-12 L/min of 100% oxygen via 
tracheal tube using a thin cannula such as a small suction catheter or feeding tube (ensuring that 
the cannula does not occlude the tracheal tube) 

Observe the patient for 10 minutes, checking for any spontaneous breathing, and do serial ABG 
analysis until the pC02 > 60 mmHg (or 20 mmHg above the patient's baseline), or the patient 
becomes unstable, and then re-connect the patient to the ventilator 

If bradycardia or an arrhythmia occurs during testing, reconnect the ventilator and retest later, or 
use alternative confirmatory tests. 

If no breathing is noted, or if the pC02 > 60 mmHg (or > 20 mmHg increase from the baseline), 
the apnoeic reflex is absent, supporting the diagnosis of brain death. 


If any of the brainstem death tests are inconclusive, the patient cannot be declared brainstem dead 
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Additional Confirmatory Tests that may be done: 

- Atropine Challenge - The patient's heart rate should not increase by more than 1046 from the 
baseline following IV administration of 0,04 mg/kg of atropine 
EEG - No electrical activity 

- Angiography (CT, MRI or Radionuclide) - To demonstrate the absence of intracerebral filling at 
the level of the carotid bifurcation or Circle of Willis 

- Nuclear Brain Scanning - Absence of uptake of isotope in brain parenchyma and/or vasculature 

- Transcranial Doppler Ultrasonography - Small systolic peaks in early systole without diastolic 
or reverberating flow 

- Somatosensory Evoked Potentials - Bilateral absence of response to nerve stimulation 


Managing a Potential Organ Donor 


Maintain oxygenation by ensuring adequate airway management and ventilation 

Maintain adequate hydration (crystalloids and colloids) 

Maintain systolic BP > 90 mmHg (or mean arterial pressure > 70 mmHg) 

Maintain CVP between 12 - 15 cm H20 

Maintain inotropic support if required and the patient is adequately hydrated 

Measure and chart urine output hourly (Maintain urine output > 1 ml/kg/hour) 

Maintain blood electrolyte and acid base balance (monitor sodium closely and avoid hypema- traemia) 
Maintain haemoglobin level > 8 g/dL (Give whole blood or packed cells if necessary) 

Maintain blood glucose level at 7 mmol/L 


Maintain body temperature > 35.5°C 


Organ/Tissue Donation from Non-Heart Beating Donors (Dead Persons) 


Heart valves (remove within 24 hours of death) 
Corneas (remove within 12 hours of death) 
Bone tissue (remove within 48 hours of death) 


Skin (remove within 48 hours). 
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SECTION 14: EMERGENCY DEPARTMENTS 


SECTION 14.1 SUGGESTED EMERGENCY DEPARTMENT 
EQUIPMENT 
Based on the recommendations for Emergency Department accreditation by the Council for Health Service 
Accreditation of Southern Africa (COHSASA): 
Devices to open and to protect the airway: 
. Laryngoscope set (handle with adult & paediatric blades, spare bulbs & spare batteries) 
. Tracheal tubes 
o uncuffed (sizes 2.5 - 5.5mm) 
o cuffed (sizes 3.0 - 8.5mm) 
o water-soluble lubricant / KY jelly o 10 ml 
syringe 
o Tape or equivalent to tie tube in place 
. Oropharyngeal airways (sizes 000 - 5) 
. Nasopharyngeal airways (sizes 3 -7) 
. Tracheostomy tubes (sizes 00 - 6) 
. Meconium adaptor / aspirator 


Devices to confirm tracheal intubation: 


. End tidal CO» monitoring (including single use colorimetric devices) 
. Oesophageal detector device 

Equipment for difficult intubation: 

. Introducers for ET tubes (adult & paediatric stylets) 


. Magill's forceps (adult & paediatric) 
. Gum elastic bougie (adult & paediatric) 
. Laryngeal mask airways (sizes 1-5) 


. Cricothyroidotomy set (with scalpel and artery forceps) 
Devices to deliver oxygen and to ventilate patients: 


. Bag valve ventilation devices (with oxygen reservoir & adult, paediatric & neonatal masks) 
: Oxygen delivery devices (partial& non-rebreather masks, nebulizer masks, nasal prongs and 
T-piece) 


. Oxygen supply with flow regulator and oxygen tubing 

. PEEP valve (with appropriate adaptor for bag valve device) 
í Portable ventilator 

Equipment for decompression of the thorax: 

. Chest decompression sets 

. Chest tubes (sizes 10 - 36) 

Equipment to diagnose and treat cardiac dysrhythmias: 


. ECG monitor defibrillator (with conductive paste or pads, paddles, electrodes & razor) 
. 12 lead ECG monitor 

. Cardiac arrest board 

. Transcutaneous pacing ability 
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Devices to gain intravascular access: 

. IV cannulae (sizes 14 - 24G) and appropriate strapping 
. Packs and lines for central venous access 

. Needles and syringes (1-50 ml) 


. Sharps container 

. Antiseptic and gauze swabs 

. Paediatric intraosseous needles 
. Adult intraosseous needles 


. High flow infusion catheters (8,5F) 
Equipment for the safe infusion of fluids and blood: 


. IV administration sets (including blood administration sets, high flow sets & buretrol) 
s Fluid warmer 

. Autologous transfusion system 

. Umbilical vein catheters 


Equipment for the monitoring of airway, breathing and circulation: 
. Stethoscope 


. Pulse oximeter (with adult & paediatric probes) 

. Non invasive blood pressure monitoring device (including paediatric & large adult cuff sizes) 
. Thermometer (including low reading capability) 

. Blood glucose testing 

. Collection tubes for investigations 

. Automatic blood pressure device with battery back-up 

. Doppler 

: Ultrasound capabilities 

Appropriate hardware: 

. Universal precautions (gloves, goggles, gowns & face masks, disinfectant) 
. Heavy duty scissors to cut clothing 

. Drip stand or equivalent hanging device 

s Suction devices and suction catheters (rigid & flexible tips) 

. Paediatric Broselow tape or equivalent 

. Therapeutic heating source 

. Fixation devices (head blocks, restraining devices, blankets & towel rolls) 
. Maternity delivery pack 

. Cord clamps 

s Suture material 

. Bandages, dressings and tape (assortment of sizes) 

. Resuscitation trolley capable of high Fowlers and Trendelenberg 

: Limb traction device 


. Range of splints 
. Wire cutters 


. Arterial and venous tourniquet 


Appropriate tubes and catheters: 


. Urinary catheters (sizes 8-18) 
. Nasogastric tubes (sizes 5-18) 
. Drainage bags 

. Lumbar puncture set 
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SECTION 14.2 EMERGENCY DRUGS LIST 


1. Essential Drugs: 
The following emergency drugs and IV solutions must all be available, together with protocols 
addressing their use: 


. Activated charcoal 

. Adenosine 

7 Adrenaline 

. Alprazolam 

s Amiodarone 

. Antibiotics (range depending on local incidence) 
. Antihistamine (e.g. promethazine) 

. Aspirin 

. Atropine 

. Beta stimulant nebulization (e.g. salbutamol) and inhaler with spacer 
š Calcium chloride 10% 

. Calcium gluconate 1096 


. Clopidogrel 
. Dextrose 50% IV 


. Diazepam 

. Enoxaparin 

. Etomidate 

. Fibrinolytics 

E Furosemide 

. Glucagon 

. Heparin 

. Hydrocortisone 
. Insulin 

. Ipratropium nebulization and inhaler with spacer 
e Ketamine 

. Lignocaine IV 
. Lorazepam 

. Magnesium 

è Midazolam 

. Morphine 

x Naloxone 


. Nitroglycerine (spray / sublingual / oral / IV) 


. Oxygen 

. Phenytoin 

. Potassium chloride 

. Rocuronium 

e Sodium bicarbonate 8,5% 
s Sodium valproate 

* Succinylcholine 

. Thiamine 
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2. IV Solutions: 
è Ringers lactate / Balsol or equivalent balanced salt solution 0.9% 


NaCl 
0.45% NaCl 
. 1096 Dextrose 
. Appropriate paediatric solutions (e.g. half dextrose darrows, neonatalyte) 
* Colloid solution(s) 
3. Recommended Drugs: 


. Acetylcysteine 

E Antivenom (snake, spider and scorpion depending on local incidence) 
. Beta blocker IV (preferably short acting e.g. Esmolol) 

. Biperiden 

* Clonazepam 


* Clothiapine 


. Dexamethasone 
. Digoxin 

. Diltiazem 

. Dobutamine 

. Dopamine 

. Flumazenil 


. Haloperidol 
. Labetalol 


i Mannitol 

. Neostigmine 
. Phénobarbital 
. Prednisolone 
. Propofol 

. Protamine 

. Thiopentone 

. Vecuronium 

. Verapamil 


. Vitamin K 


Further information on the availability and suppliers of emergency equipment can be obtained from the 
Editor (kloeck @iafrica.com) 
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SECTION 143 EMERGENCY AIRWAY EQUIPMENT 


Mandatory Items: 
DEVICE 
Bag-Valve-Mask+02 
Reservoir+PEEP 


Suction Apparatus 
Oropharyngeal Airways 


Nasopharyngeal Airways 
Tracheal Tubes 


Intubating Stylets 


Magills Forceps 


Laryngoscope Sets 


Rebreather 02 Masks 
CPR Pocket Face Mask 


Back-up Devices: 
DEVICE 


Articulating Stylet (Parker) 
Gum Elastic Bougie 


Hollow Tube Exchanger 
Cricothyrotomy Set 
LMA Disposable 


LMA i-gel 
LMA Supreme 


LMA Classic / ProSeal 
LMA FasTrach 

Laryngeal Tube (VBM) 
Easytube (Combitube) 
Airtraq Video Laryngoscope 
Light Wand Stylet 


Intubrite Laryngoscope 
Fibre-Optic Bronchoscope 


AVAILABLE SIZES 
Adult & Paediatric 


Range of Catheters 
Range of Sizes 


Range of Sizes 
Range of Sizes 


Range of Sizes 
Adult & Paediatric 


Range of Blades 


Adult & Paediatric 
Adult & Paediatric 


AVAILABLE SIZES 


Adult & Paediatric 
Adult & Paediatric 


Adult & Paediatric 
Adult & Paediatric 
Range of Sizes 


Range of Sizes 
Range of Sizes 


Range of Sizes 

Adult Male & Female 
Adult & Paediatric 
Adult & Paediatric 
Adult & Paediatric 
Adult & Paediatric 


Adult & Paediatric 
Adult & Paediatric 
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COST 
Standard 


Standard 
Standard 


Standard 
Standard 


Standard 


Standard 


Standard 


Standard 
Standard 


COST 
Cheap 
Fair 
Fair 
Fair 
Cheap 


Cheap 
Cheap 


Fair 
Expensive 
Fair 

Fair 

Fair 
Expensive 
Expensive 
Very 
Expensive 


SUPPLIER 


SSEM / Survival / 
Anatomical / Ecomed 


SSEM / Survival / Ecomed 
Intersurgical/Thebe/ 
Ecomed/Teleflex 


Teleflex 
Medtronic/S SEM/ 
Ecomed/Teleflex 


Medtronic/SSEM/ 
Teleflex/Viking 


Welch-Allyn / Miracle / 
Ecomed 


Welch-Allyn / Miracle / 
Ecomed 


Intersurgical / Thebe 
Survival / Anatomical / 
Ecomed 


SUPPLIER 


SSEM 
Shelelela 


Marcus / Viking / SSEM 
Marcus/SSEM/Survival 
SSEM/Teleflex 


Intersurgical 
Teleflex 


Teleflex 


Teleflex 
SSEM 


Teleflex 
Teleflex 


Survival 


Stat-Tiakeni 


Marcus / R Maloney 


Confirmatory & Stabilizing Devices: 


DEVICE 


Oesophageal Detector Device 
Disposable C02 Detector 
Tracheal Tube Holder 


Meconium Aspirator 
Adjustable Cervical Collars 


Cuff Pressure Gauge 
Pulse Oximeter 


Capnograph 


Intravascular Devices: 


DEVICE 


Spinal Needle (18G) 
Shot Blocker 


Buzzy 

Arrow Catheter 

Vein Locator/Transilluminator 
Bone Injection Gun (B.I.G.) 


Intra-Osseous Drill (EZ-IO) 
Sternal Intra-Osseous (FAST) 


Suppliers (Alphabetically): 
COMPANY NAME 
Anatomical Parts & Charts 
Ecomed Medical 
Intersurgical 

Marcus Medical (Cook) 
Medtronic (Mallinckodt) 
Miracle Medical 

Mr. First Aid 

New Medica 

R Maloney & Co 
Shelelela Medical Systems 


AVAILABLE SIZES 
Bulb-Version 

Adult & Paediatric 
Adult & Paediatric 


Newborn 
Adult & Paediatric 


Hand-held 
Hand-held 


Hand-held 


AVAILABLE SIZES 
Paediatric 

Paediatric 

Paediatric 

Adult 

Paediatric 

Adult & Paediatric 


Adult & Paediatric 
Adult 


SSEM Mthembu (Ambu) (Parker) (VBM) 


Stat-Tiakeni 
Surgimed Hospital Supplies 
Survival Technology (Laerdal) 


Teleflex Medical (Arrow) (Rusch) 


Viking Critical Care 
Welch Allyn 


Zestitrix Patient Care 
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COST 
Cheap 
Cheap 
Cheap 
Cheap 
Fair 


Fair 
Expensive 


Expensive 


COST 
Cheap 
Cheap 
Fair 
Fair 
Fair 
Fair 


Expensive 
Expensive 


OFFICE No. 


011-795-3855 
011-955-5710 
011-444-7968 
011-314-0503 
011-542-9500 
011-485-4408 
011-454-3570 
011-869-7010 
011-327-1201 
011-440-2119 
011-444-8184 


11- 708- 
6363 

12- 430- 
2050 011- 
792-2190 


011-807-4887 
011-997-1500 


SUPPLIER 

SSEM / Miracle 
Medtronic / Miracle 
Survival 


Surgimed 
SSEM / Survival 


Medtronic/SSEM/Teleflex 
Medtronic/Miracle/ 
Ecomed/SSEM 


Medtronic / SSEM 


SUPPLIER 
New Medica 
Zestitrix 
Zestitrix 
Teleflex 
SSEM 

Mr First Aid 


Stat-Tiakeni / Teleflex 
Survival 


SECTION 14.4 MEDICAL EMERGENCY TEAM CALLING 
CRITERIA 


MEDICAL EMERGENCY CALLING CRITERIA 


(Adult Patients) 


All Cardiac and Respiratory Arrests Any acute change in: 


A AIRWAY 


Threatened 
Obstructed 
B BREATHING 
Respiratory rate < 10/min Respiratory rate > 30/min Saturation < 
90% despite oxygen therapy 
C CIRCULATION 
Heart rate < 50/min Heart rate > 150/min Systolic BP 
« 90mmHg 
D DISABILITY 
Sudden fall in level of consciousness (Fall in GCS of 
> 2 points) 
Repeated or prolonged seizures 
E EXTRANEOUS 


Any patient you are seriously worried about (even if 


they do not have the above criteria) 


To call the Medical Emergency Team, phone your emergency response number and tell the 


operator where you are and the location of the patient 
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Basic Life Support 


naval Medical Life Support 
Advanced Cardiovascular Life Support 
ACLS for Experienced Providers 
Paediatric Advanced Life Support 
PALS for Experienced Providers 


Advanced Neonatal Life Support 


Prof Walter Kloeck 


Emergency Medicine Specialist 
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P O Box 73241, Fairland, Johannesburg, 2030 
Tel: 011 478 1874 | Cell: 082 558 3587 | Fax: 011 678 5087 
Website: www.advancedlifesupport.co.za | Email: linda£presus.co.za 


The Academy is committed to the highest international standards of 
resuscitation and emergency care 


